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Abstract

The primary aim of this cooperative study was to assess the role of selected
English-proficiency related test and background variables as moderators of the
relationship batween gcores on the Gradiuate Management Admission Test (G¥AT),
and first year average grade (FYA) in saples of foreign MBA students. The
study was gquided by working hypotheses specifying that GRT/FYA correlations
woild be systematically higher for students with higher levels of IEnglish
proficiency than for those with lower levels of English proficiency. Levels of
proficiency were defined operationally (a) by native-English vs
non-native English speaking status, (b) score levels on the Test of English as
a Foreign Language (TORFL), and (c) score levels on a Relative Verbal
Performance Index (RVPI)—a derived test variable reflecting level of GRAT
verbal score relative to that expected for U.S. examinees with given
quantitative gcores. It was also hypothesized that GMAT,TYA correlations would
be higher (a) for students from countries whose U.S.-bound naticnals typically
eamn higher average scores on TOEFL than for students from countries with
typically lower-ecoring student contingents, and (b) for smples that were
cmpi:ltelyw with respect to country of citizenship than in more
general samples.

Data were supplied by 59 U.S. schools of menagement for 1,762 foreign
non-native speakers of English (Engiish second languags or ESL) and 157
foreign native speakers (English primery language or EPL). Continuous
variables (e.g., QAT verbal and quantitative score, TOEFL Total score, FYA,
and so on) were standardized by school—that is, expressed as deviations from -
school means in school standard deviation units—and then pooled for analysis.

GAT quantitative scores were found to be more valid than GAT verbal scores
for essentially all subgroups of foreign students. For the EPL foreign sample,
GAL V/FYA and Q/FYA correlations were similar to medians reported by the
Graduate Management Admission Council (GMAC) validity study service (VSS) for
85 samples of U.S. MBA students; this was true as well for ESL students
scoring 600 or higher on TOEFL and for those in the upper two-thirds with
respect to the RVPI index. GMAT/FYA correlations were higher for students
from Eurcpsan countries, and from Asian countries with an established
English-gpeaking tradition (e.g., India, Malaysia, the Philippines), than for
students from other Asian countries (e.g., Taiwen, Japan, Indonesia, Korea)
anG the Middle East. TOEFL/FYA and GMAT V/FYA correiations were similar,

It was found that the mean relative standing of various country-contingents in
terms of first year grades tended to correspond more closely with relative
standing on the lees valid verbal mesasure than with standing on the more valid
quantitative mesasure. One conclusion was that foi these samples of non-native
speakers of English, differences in BEnglish-language background affected
(artifactually depressed) both performance on tie GMAT verbal measure and
first-year performance in the MBA programs.

Findings suggested that a set of subgroup prediction systems would likely be
better than any general system for foreign MBA students.




Sumsary

The primary aim of this exploratory cooperai:ive study was to assess
the potential role of oelectsd Engli clercy related test and
background variables as moderators of the tionship between scores on the
MMMM(M)mﬁmmmmm(M)
in samples of foreign MBA students. Accordingly, it was concerned primarily
with whether or not GAT/FYA correlations tend to be systemotically higher
(lower) for foreign students classified according to variables identified as
potential moderators. The study was not designed to investigate questions
rearding predictive bias, or comparability of regression systems for
predetermined classifications of foreign students, but rather to determine
whether there are subgroups of foreign students for which GMAT/FYA
correlations are likely to differ systematically.

It was hypothesized that GMAT/FYA correlations would be moderated by
English-proficiency related variables—that is, that correlations would be
mw:umn&mmmwmﬂmﬂmum
with lower levels of clency as de: ] rationally by (a) English
primary language (EPL) versus English secorid 1 (ESL) status, (b)
score levels on the Test of English as &~ Poreign Language (TOEFL), and (c)
score levels on the Relative Verbal Performence Index (RVPI), a derived tesi
variable reflecting level of GMAT verbal score relative to that expected for
.S, examinees with given quantitative scores.

It was also hypothesized that GMAT/FYA correlations would ba higher for
sanples that were relatively homogeneous with respect to English-
background variables, nested in contries of citizenship, than for samples
that were relatively heterogenecus with respect to such variables; more
specifically, that correlations would be higher for students from countries
mu.s.—gammum typicelly have higher average scores on TOEFL
ﬂmﬁorshﬂshfmmtduvdﬁ:tmimﬂylmr—mﬂngm
contingents (Exhibit A). It was further hypothesized that GRT//FYA
relationships would tend to be stronger in samples that were canpletely

with respect to country of citizenship than in the more general
classifications.

Data were supplied by 59 schools of management for 1,762 foreign ESL
students and 157 foreign EPL students, largely those entering in fall 1982
(Tables 1 and 2). Some 140 Qifferent countries were represented in the
sample, but 36 countries acconted for about 90 percent of the total (Table
3). TCEFL scores were available for 1,203 of the foreign ESL students. Means
of the the lotal EPL and ESL samples were significantly different on all
study variables GWAT-Q scores, sex, and year of birth. Both samples
had very high quantitative means (35+), but the verbal mean of the ESL
sample was depressed (24+ as compared to 33+ for the EPL sanmple). The ESL
sample was highly selected in terms of English proficiency as measured lw
TOEFL. Some I3 percent of the ZSL sample had U.S. undergraduate origins.
There were marked differences among the leading country-contingents with
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respect to all study variables.

The analysis focussed on data for 1,762 foreign ESL students
ldlb!l after within-school standardization;

of students. To assess the potential role of TOEFL and TORFIEVL scores (the
mm'n!:nf. mt:‘ot all U.S.-bound ‘lm;t.-takorsbg cantry, ascribed to
students fram t! respectivecanttiuuwpudictonﬂm
scores were added to a hettery composed of GIAT verbal and quantitative

Principal findings were as follows:

0 GMAT/FYA correlations were hicher for the EPL then for the combined
ESL sample (see Table 4 and related discussion); coefficients for EPL
students were comparable to those reportad for general samples of MBA
students by the GAC Validity Study Service (VSS), Imt those for the
heterogenecus ESL sample were lower.

o Within the foreign EFL sample, in analyses involving 1,203 students
;iig: ':!n':. méo(!:g!m wotﬂgtm were foux ho)h;utehtively
seoting(soo cts)higm:, but cosperatively low in two lower-scoring
groups (Table 5).

O In regression analyses base” on data for the GWAT/IOEFL sample, TOEFL
Total (T-T) and TOEFLEVL (T-L) scores had significant weights when
included in a battery with GRT verbal and quantitative scores. ¥nen
T-T was substituted foc GAT-V as the pcimary verbal predictor, the
resulting miltiple correlations with FYA were ocomparable to those
involving V as the principal verbal predictor (Tuble 6).

O When students were classified according to level on the Relative
Verbal Perforsance Index (RVPI), GRAT/FZA correlations were
relatively high in the two higher RVPI classifications, rep-esenting
1,152 of 1,762 ESL students, than in the lower-scoring ciassification
(Table 7 and Tatle 8), consistent with expectation.

0 GRAT/FYA correlations were faind to be moderated when students were
classified according to TOEFLEVL, as higher (T-L 550+) or lower (T-L

< 500). As hypothesized, correlations were higher for the higher T-L.

than for the lower T-L classifications (Table 9).

O When students were classified into 23 analysis groups, most of which
were homogeneous with respect to country of citizenship, it was found
that in the majority of groups, GRAT-Q/FYA correlations were higher
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ﬂmﬁucotmmdingweﬁiciminﬂnml!ﬂ.@le vhile the
mummmmmm(m 10); aonr-v/rMA
coefficients in samples classified by country tended to be lower than
the corresponding coefficient in the combined ESL sample. This latter

finding, which was not expected was explained
relativ;ly closs association h‘twun the T-scaled

i
(34
25
<
3

means of the analysis groupe—groups with higher T-scaled FYA msens
tended to be those with higher mnens on the verbal test rather than
on the quntitative tast (the moue vllidr-dlchot of FiA). This
result is underscandable if it is asmmed (a) thet differences among
analyzis groups in characteristic levels of functionmal English
Mm,mﬁmmdm,mm
performance on the GWT verbal items and performence ducing the

O GRI/FA coefficients for certain of the analysis grops were
ﬁidetabl% c:llc:mn: tl]::‘d typical. Both ::lectiuv:e](.atedﬁ and
sh-proficiency re factors appear to be invol ses figure

1, Table 11, and related discussion).

Por foreign ESL students with U.S. undergraduate ori ’
OMem:ehtim wes ﬁan:“ho be comparable to gl’:
UGEA/FYA coefficient reported general MBA samples GRC
VSS, but was quite lov in the subgroup with diverse ﬁ.{emtiunl
undergraduate origins.

The findings suggest that for foreign nationals from major English
speaking societies, whose linguistic, cultural, and educationa). backgrounds
are very similar to those of U.S. students, GMAT scores are likely to be as
valid as they are for U.S. students, the targeted tusi pooulation.

For general samples of foreign ESL students, performence an the QAT
quantitative measure does not appear to be affected by English-language

Bowever, in samples of foreign ESL students, the GAT verbal section
appears to be differences in the functional English-lanquage
ability (English proficiency), associated with countries of citizenship, as
mch 28 (in addition to) English-language verbal reasoning ability (the
test-construct in samples of U.S. students). And, the relative standing of
various countr s-contingents in terms of first—iear MBA performance (mean
T-scaled FYA) tended to correspond with their relative standing on the AT
verbal measure.

To the extent that average differences in FYA for students classified
by country reflect differences in average English language proficiency,
questions are raised regarding the meaning of the average FYA differences.
Students with limited English language backgrounds, for example, may know
more than they are able to demonstrate through classroom participation,
written examinations, and other assignments. Exploratory use of personal
assessment i:echniques would be useful in assessing this possibility.
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Generally speaking, study findings suggest that there are subgroups
within the general ESL population for which GRT/FA relacionships are
likely to differ systemsticalli. A major implication is that a moderatsd
prediction system for subgroups of foreign students is likely to bs more
effective than any general system.

A classification (subgrouping) scheme based on comntry of citizenship
appears to have oonsiderable promise; mogt of the moderating effect
associated with classification by contry may be realized by using clusters
of countries, rather than individml countries, as the basis for operational

ification. An illustrative classification, based on study
findings, is provided.

CQlassification of students according to the English-proficiency related
test measures also appears to have promise in a moderated system.

Purther research is needed (a) to assess the comparability of
regression systess for of foreign students based an the variables
identified as moderators this study and (b) to detemmine the practical
utility of a moderated prediction gystan. Given the expected mmll size
foreign ESL suplescu in individual schools, axd the apparent need for a

Y

modera on system, a mcdel that is capable of treating data for a
largemmrofmlluplnwtobammazy to the development of
such a prediction system. A statistical model based on empirical Bayesian

concepts, has been applied by Jones (1981,.1962) in studies
involvingmllsapluofuimri:{mmmmlsdmls-qf
mnagement and a nmmber of graduate departmental samples,
respectively. This model would seem to be adaptable 'for application to the
camplex resoarch of developing and testing the utility of a
moderated-prediction system for foreign ESL applicants.

Results of the present study, like those of studies of the
characteristics and the test performance of foreign nationals taking the
Graduate Record Examinations (GRE) General Test (Wilson, 1984a, 1984b,
1982c), and of previous studios of the impact of language background on GMAT
performance (Powers 1980; Wilson 1982c), indicate that English language
"verbal ability” tests are not measuring the same construct in samples of
non-native English speakers as in samples of native speakers, U.S. or other.
Thus, ﬂuwtblmofu.s.-ﬂmxhlyulectdﬁomig:ﬂ.m
camot be assumed to be cosmparable—that is, cannot be assumed to reflect

]
:

;

GMT/FYA correlations based on data for combined U.S. and foreign—ESL
students.
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FACTORS AFFECTING GMAT PREDICTIVE VALIDITY FOR FOREIGN MBA STUDENIS:
4 EXPLORRTORY STUDY

Kenneth M. Wilson
Bducztional Testine Service
Princeton, NJ 08541

Introduction

The Graduate Mmnagement Admission Test (GMAT) is intended for use in
evaluating the academic qnl:lﬂcaticm of applicents for admission to graduate
schools of management. GMAT provides msasures of verbal and quantitative
reasoning abilities (GAT-V and GAT-Q) and also reports a total score. Thv:
examinee population taking GAT is mede up predominantly of U.S. citizens, ‘o
vhom the test is oriented linguistically, culturally, and educationally.
However, the CAAT program also serves foresign mationals—during 1980-81, for
example, it is estimated (GMAC 1982) that some 27 percent of all examinees
tested wece foreign nationals from more than 125 countries.

Foreign examinees differ from U.S. examinees, and among themgelves, with
respect to cultural, educational, and linguistic background variables, nested
primarily in country of citizenship. PFor exampls, menagement-school-bound
foreign nationals from different non-native English speaking countries differ
markedly in average levels of developed proficiency in English as a second
lanquage as measured by the Test of IEnglish ag a PForeign Language or TOEFL
(Wwilson 1982a, 1982b, Powers 1980), which is designed for use by foreign
nationals to demonstrate their English proficiency (ETS 1961).

The average quntitative performance of foreign GAAT examinees for whom
English is a second language (foreign-ESL examinees) is comparable to that of
the general GMAT tion, but the average verbal performence o’ the growp
(at about the 15th percentile relative to all GIAT examinees) is much lower
(GMAC 1982, Powers 1980, Wilson 1982c). The depressed performance of foreign-
ESL examinees on GMAT Verbal may be attributed primarily to factors associated
with their less than native levels of proficiency in English, including
lower~than-native levels gggeed of verbal processing; this is evidenced, for
exanple, in the lower etion rates of foreign examinees on the GRAT
(Sinnott 19680). Similar pattems of depressed verbal test performance relative
to quantitative performence have been found to be characteristic of foreign-
ESL examinees who take the Gradmate Record Examinations (GRE) General Test
(see Wilson 1984a, 1964b, 1962c for detailed data).

There is a substantial body of evidence regarding the predictive validity
of GAT scores and other admigsions measures, such as the undergraduate GPA,
in general sanples of first-year MBA students—for example, 85 studies were
conducted by *he Graduate Management Admission Council (GMAC) validity study
service (VSS) during the pericd 1978-79 througt. 1980-81 (Hecht and Powers
1982). However, evidence regarding the validity of G@T scores for foreign
naticnals, especially non-native English speakers, who apply for admission to
U.S. schools of management is limited.

During the period covered by the 85 general-sample VSS studies, for
exarple, only six schools submitted data to the GMAC VSS for subgroups of

15
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non-U.S. citizens. In these six studies, the ve
subgroups were ~onsistently lower than those of their U.S. classmates. GMAT
scores were tivzly correlated with first year average grade (FYA) in the

verbal score avecages. However, the foreign student subgroups typically were
quite small-—{00 small to permit reliable estimates of GMAT/FYA relatiorships.
In addition, ti2 studies were not designed to control for national origin,
mgliah language background, undergraduate origin (U.8. vs other), or other

variables that may reasomably be expected to moderate the
relatianhip between GAAT scores and first-year performence in MBA programs
for foreign sticients.*

verbal test), may be moderated level of tghlh t is, in
samples of forei students have acquired a relatively high level of
English proficiency, the validity of GMAT scores should tend ter

For these latter students, differences in GMAT Verbal scores, for exanmple,
reflect differences in level of acquired profi
differences in level of developsd verbal abdlity.

Similarly, it is reasonable to hypothesize higher GRAT/FYA correlations
for students from non-English speakingnocict:ln that are similar in ling-
uistic~cultural-educational heritage to the United Statcs (e.g., Western
Eurcpe), ind countries in which English is an official and/or academically
prominen* language (e.g., India, Nigeria), than for students fiom societies
whose heritages are less similar (e.g., Asian and Mjdeastern ocamtries). And,
apart from the foregoing, GMAT/MA correlations might bs expected to be higher
in samples that are homogenscus with respsct to national origin than in

§
bt
f

*Pzsearch concernsd with "woderator” variables has been characterized by lack
of consensus regarding definition and me (see, for example, Journal
ot Appl)ied Psychology, Vol. 56, 1972, pp. 245-251, Peature Section: Moderator
Variables). Eowever, one consistent t:humm involved the notion that
predictor-criterion correlations are 1likely to be tically higher
(lower) in some subgroups than in others. For exasple, re is some evidence
that test vaiidities tend to be higher for women than for men in a mmber of
undergraduate and secondary school settings, and sex is said to modezate the
rela mshipbetwmacaduic predictors and criteria (e.g., Rock, Barone, &
Linn 1967). differences by sex in predictor-criterion relationslupl are
ptesumd to bo Gue to sex differences in attitudes toward academic work,
persictence, work habits and the like. Similarly,"degree of wotivation" would
be expected to moderate the relationship between measures of "aptitude” and
measures of ‘"performence”—for a«mple, apti rformence relationships
should be stronger ia highly motivated than in pourly motivated groups. This
study is concermed with the extent to which GAT/FYA relationships are system-
atically moderated by selected continuovs and dichotamous variables that re-
tlect differences in level of English proficiency.
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samples that are heterogeneous in this regard, given the extreme diversity

among contries with respect to the patterns of English language acquisition
and use, culture, and educational programs.

It is also reasonable to expect the predictive validity of the previous
academic record, as indexed by the undergraduate grade point average, to be
higher for foreign nationals who completed their undergraduate work in the
U.S. than for students with diverse, intermational undergraduate origins.

Study (bjectives and Design

The primary aim of this exploratory study wes to assess the role of
s.iacted test and background variables (such as TOEFL scores, country of
origin, and undergraduate origin) as moderators of the relatiunship between
GMAT scores and first performance (FYA) in samples of foreign MBA
students. Accordingly princi interest is in sSwether or not GRAT/FYA
correlations tend to be highew (lower) for students classified acco to
these potential moderator variables. The study explored the potential lity
of selected variables both as predictors and as moderator
variables., The study was not gned to investigate predictive bias or
comparability of regression systems for various subgroups, but rather to
determine the effect of English proficiency related variables on GAT/FYA
relationships— that is whether or not systematic differences in level of
GIMT/FYA relationships are likely to obtain for subgroups differing in
linquistic-cultural background.

Data were obtained, through the cooperation of 59 U.S. schools of manage-
ment, for foreign MBA students (without regard to their U.S. visa or residency
status) who entered in fall 1982, as full-time students, and who eamed a
first year grade point average (FYA).  Participating schools provided GMAT
scores (verbal, quantitative, and total) and a first year average (FYA) for
each study-eligible foreign student, plus information on year of birth, sex,
undergraduate origin (U.S. vs other), contry of citizenship, and native
language, and when available, TCEFL Total scores. Several schools supplied
undergraduate GPA (UGPA).

As anticipated, the school-level samples of foreign ESL students were
all quite small by usual validity study standards. (The median N for the 59
samples was 26, with a range of Ns between 6 and 77; 22 samples included 30 or
more students, 24 sanmples included between 20 and 29 students, and 13
included fewer than 20). For perspective, only three of 85 guneral first-year
samples studied by the G®C VSS during the academic years 1977-78 through
1979-30 incluied fewer than 77 s tc and the mean sample size was 175
(Hecht & Powers, 1982).

Collectively, however, the participating schools supplied data for 1,924

foreign students. five students could not be classified by country of
citizenship; of the remaining students, 157 (or 8.2 percent) were foreign EPL
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students (those whose reported native or primary language was English), and
1,762 were forei students (non-native English-spesakers for wham English
was a secondary ), th2 primary study sample.

General Methodological Rationale

The mmber of foreign students in individual MBA >rograms was too small
to yield reliable estimates of the relationship of GMAT scores to student '
performence or to per~'t exploration of the role of background factors either .
as predictors of rIance
However, given comadble data sets for a relatively large mmiser of
sanples of individuals engaged 'in similar activities but in different settings

]
|
8
]
3
;
g

b

o Wilson (1979), for example, employed data for 139 graduate departmental
sanmples, from 39 graduate schools, representing more than 20 different
fields of study to estimate cal pattemns of criterion-related validity
coefficients and regression weights g field. In an analysis involving 54
departmental samples from five fields of study, it was found that in most
instances. regression coefficients for GRE predictors based on data for
individual departments did not deviate sig'df:lcag:lo{ from the correspond-
ing, pooled within-depariment coefficients. , W
data were also emploved in agsessing the criterion-related validity of the
restructured GRE General Test (Wilson 1982d) in a sample that included
data for first-year graduate students in 100 departments distributed among
eight different graduate fields—59 of the departments were represented by
between 5 and 9 students.

o Th2 relationship of item-type part scores on the GRE General Test to
wdergraduate grades was assessed using pooled, departmentally standard-
ized data for college senior-level students and recent graduates from 437
undergraduate departments representing 12 fields of study and the major
undergraduate suppliers of GRE test takers (Wilson, 1984c). The graduate-
l:vel studies involved exploratory assessment of characteristic predictor-
criterion relationships for subgrops (for example, students classified by
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sex or ethnic status), and of the relative within-department average
standing of subgroups.

Pooled within-school correlations may be thought of as approximating
"population® values around which the coefficients for samples from the
respective schools will vary, due to selection- or sampling-related consider-
atIong (such as restriction of on the predictor and/or criterion
variables) as well as context-specific (situation-specific) validity-related
considerations (for example, quantitative methods may be more heavily
emphasized in some school curricula than in others).

There is reason to believe that much of the variation .n cbgerved validi-
ty coefficients for comon predictors and criteria across similar settings is
explained by statistical artifacts rather than by situation-specific validity-
related factors. For example, in an analysis of 726 law-school validity
studies (Limn, Barnisch, & Dunbar 1981), scme 70 percent of the varistion in
validity coefficients across studies was to differences in sample
standard deviations, estimated criterion reliability, and sample size,
respectively. Similar findings have been reported for validity studies
involving common selection tests in employment settings (for example, Perlmen,
Schmidt, & Banter, 1980).

The presant exploratory stuly was designed to assess the characteristic
patterns of within-school relationships among standard predictors (that is,
GMAT scores) and a standard criterion variable (namely, first year average in
the MBA program, or FYA) for foreign-ESL students, generally, and in
classified according to background variables that on a priori grounds might be
expected tc moderate (affect systematically) GMAT/FYA relationships. Results
of analyses based on pooled, within-school data may be thought of (a) as
having gensralizable implications for the use and interpretation of GAT
scores for foreign students, (b) as providing insight regarding background
variables that need to be incorporated in the design of operational prediction
systemg for foreign students, and (a) as a useful first step toward the
development of prediction systems that take into account the specific
circumstances of individual programs.

Detailed Description of Study Variables

Schools supplied GMAT verbal, quantitative, and total scaled scores and a
first year average grade (FYA) for each student, plus informatior regarding
sex (coded male = 1, female = 2), year of birth (inversely related to age),
yergraduate origin (U.S.= 1, other = 0), country of citizenship, and native
language (coded English primary or native language, or EPL = 1, vs English is
the second langmage, or ESL = (). A TOEML total score was supplied, if
available, for each student. Presence vs absence of TOEFL was treated as a
nominal variable (TOEFL present = 1, not present = 0), labelled YESTOEFL. Only
21 schools opted to prcvide data on the undergraduate GPA (UGPA).

A standard composite of GMAT verbal and quantitative scores (Q + .6V
was included as a special study variable. The weights involved in this
camposite reflect the ratio of optimal average weights for these two scores as
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determined in previously conducted GMAC Valdity Study Service (VSS) analyses
based on general samples of students fram 25 of the schools participeting in
the present study. This variable is labslled VSSOOMP, for VSS Oomposite.

English-proficiency Related Variables

TOBFL total scores (TOEFLIOT) were available for 68 percent of the
foreign ESL students. The total score on this widely used test of English
proficiency tends to be correlated moderately highly with GAT-Verbal in
general samples of GMAT/IOEFL taokers—correlations of approximately .7 have
been reported for samples from the gemeral GMAT/TCEFL population
(Powers, 1960; Wilson ). On the strength of this level of relatimship
between GAAT verbal and TOEFL scores, IOEFITOT or T™~T might be expected to
___have correlations with academic criteria similar to those for GAAT verbal
scores. TOEFL total say be thought of both as a potential moderator variable
and as a supplemental predictor of FYA.

Two additional English-proficiency related variables were included in the
study. One was intended to reflect characteristic differences among countries
in the level ofdtwlqadmuh proficiency of their U.s.-thate-sdml
bound nationals (TOEFL IEVEL, TORFIEVL, T-L); ths second variable, callad the
Relative Verbal Performence Index or RVPI was developed (Wilson, 1964a) as an
index of an "English proficiency deficit" in the observed GRE verbal perform-
ance of contingents of foreign ESL examinees from different comtries.

TOEFLEVL. There are marked differences contries with
the TOEFL total means of their U.8.-gradua wol-bound nationals and
differences appear to be relatively stable . over time; a correlation of
was found bstween nutional means of exmminees in two testing years, based
data for 129 countries (Wilscn 1982a). The differences in TOEFL seans may
tln#:tdasnﬂoctingdithm among couitries of ocd inpthms

soquisition and usage and associated

genetal'tidm'otﬂnmglm Wam pum:lngto
study in the United States. For , examinees from ncn-native English
speaking societies in which much imtmctim in higher education is in English
(such as India, the Philippines, or Nigeria), or whose native languages 2.4
English have mmerous comuon elenents (as is the case for meny BEuropean
examinees, for example) typically eam much higher TOEFL scores than those
from, say, Asian or Midsastern countries where relatively little formal
instruction is conducted in English, and vhere there is substantial linguistic
distance between native languages and English.

Exhibit A shows TOEFLEVL values used in the study for students from a
representative array of countries; TOEFLEVL was availabie for all students
(except five for whom country of citizenship was missing). Like TOEFL Total.
TOEFLEVL may be useful as a predictor of FYA and/or as a moderator variable.
!'brthepresent study, the meen of the most recent scores of U.S. graduate-
school-bound TOEFL examinees from a given country was ascribed to each student
fram that country—thus, the TOEFLEVL score for all students from Thailand was
472, Algerian pationals were assigned a score of 505, and so on.

of s
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Exhibit A

Foreign Nationals, by Planned Analysis Group

Analysis
group

01

02

03

05
06
07
08

09

Algeria
Kuwait
Qatar
Saudi Arabia
Tunisia
Yemen
Iraq
Libya
Syria
Sudan
Egypt
Lebanon
Iran
Jordan

Thailand
Taiwan
Korea
Japan
Hong Kong
02 - 06
Mexico

Brazil
Chile

Peru
Argentina
Costa Rica
Nicaragua
Ecugdor
Panama
Guatamala
El Salvador
Uruguay
Venezuela
Dominican Rep
Paraguay
Colombia

(10) 08 - 09

TOEFL
level*

505
448
422
443
497
406
454
448
491
474
478
501
456
466

472
514
513
504

505

521

515
524
510
552
524
497
502
504
532
512
550
493
496
498
511

* TOEFL Totai means ot U.S.~graduate-
school-bound nationals tested during
1977-1979 (Wilson 1982a), ascribed to
students from the respective countries

Analysis
group

11

12
13
14
15
16
17
(18)
19

20

(21)
(22)

(23)

Greece
Turkey
Cyprus

Pakistan
Malaysia
India
Nigeria
Singapore
Philippines
12 = 17
France

Luxembourg
Belgium
Norway
Sweden
Germany (FR)
Netherlands
Spain

Italy
Austria
Switzerland
Denmark
Iceland
Finland

19 - 29
Other nations

Other nations

as TOEFLEVL scores.

TOEFL
Level*

514
510
499
524
559

356

553

556

594

570

600
585
576
594
583
601
552
549
583
576
594
571
582

550+

<550

kY
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Exhibit A anticipates the clustering of certain countries for purposes of
analysis. Note that, generally speaking, griuping of countries as in Exhibit A
tonds to control for native languaes as well as characteristic level of TOEFL
mt'l

Relative Verbal Performance Indax. The RVPI is a msasure of the discrep-
ancy F-tween cbserved verbal performance and expected verbal performance where
expected performance is defined as that expected for U.S. examinees with given
scores -1 quantitative a% *1 tests, on vhich the performence of foreign
examinees appsars to be  ..ively :maffected by linguistic-cultural beck-
ground factors (for exsep. s, Wilson 19842, 1962c; Powers 1980). In deriving
this index for the present study, a equation for predicting wverbal
froa quantitative scores in an smmple of U.S. GAT examinees was
used to determine the expscted verbal score.

The following equation wes employed:
V-exp = .562 Q + 13.23.*

By definition, for the U.S. GAAT examinees involved, the mean discrepancy
between cbserved and expected GMAT Verbal is zero, and the standard deviation
of the distribution of di es is given by the standard error of
estimate, which for the gene sample wvas 6.87 points on the GRE verbal

:
i
E
g
¥
:
E
gg

of
ation of 10. Thus, for example, RVP" = 50 indicates a verbal score
equal to that prsdicted for a U.S. examinee with a given quantitative score,
RVPI = 40 indicates a verbal score that is lower than predicted by
. standard error (10 points on the trausformed scale equal 6.87 points on
GRT scale), RVPI = 55 indicates a verbel score higher than expected by
half of & standard error of estimate, and all other RVPI values may
similarly interpreted.

Mean RVPI values for examinees classified by world region and by reported

language of greatest fluency, and the corresponding GMAT score summary
statistics as reported by GIAT (1982), are shown in Exhibit B.

Means, Standard Deviations, zad Intercorrelations of the Variahles

Table 1 shows data availability and summary statistics for QAT scores
and other basic independent variables for the the total ESL and EFL samples;
intercorrelations are shomn in Table 2. Note that the EPL and ESL sanmples

*This equation was based on means and standard deviations for 156,684 U.S.
examinees tested during 1980-81 (GMAC 1982) as follows: Verbal mean = 28.29,
quantitative mean = 26,79, verbul standard deviation = 8.23, and quantitative
standard deviation = 8.06. ETS intemal analyses indicate correlotions
between verbal and quantitative scores tend, typically, to be about .55. This
coefficient was used in deriving the equation.
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GMAT Verbal, Quantitative and Total Score Summary Statistics

and Relative Verbal Performance Indices by World Region and

nEAR ]
COURT 1 Vermsl Quantie Total

ST DRV ] 1 tetive 1
werle Pegion- 1 1 1 1
1 20.29 1 26.79 1 1
v.S.4. 1 15668a 1 138404 1 1
1 8231 .06 1 1
el 1 1 1
1 29.03 1 1 1
Carada 1 7789 1 1 1
1 T.701 1 1
-1 1 1 1
1 17.88 1 1 1
Southeast Asia 1 T68 1 1 b4
1 T.871 1 1
[94 1 -3 1
1 17.0¢ ¢ 1 1
Pecific Isiands 1 27 1 3 1
b 1.54 1 1 1
-1 1 1 by
1 E3 LN 1 1
Europe 1 82t 1 1 1
1 9.3% 1 . 5 109.13 3
1 20.62 1 1 a21.87 1
S:utrwes: Asta  $ 405€ 1 1 08¢ 1
3 0.96 1 1 118.7121
-1 sy 1 1
1 15,48 1 19.56 1 33s.52 1
Africa M 36 1 363 1 363 1
1 7.49 1 T.98 ] 19.6) 1
_!_. ! 1 1
M 10.51 1 2y.221 J§c.201
CentaSouth 1 2868 1 2005 1 2069 1
Arerice } .°3% T-9 § 9.7 5
1 15.00 1 26.760 1 367.9% 1
[, Mediterranean ] !z!t 1 2306 1 230¢ 1
1 421 .41 1 100.49 1
-1 1 1 3
1 17.78 1 2.0 ] 380.43 1
Mexico 1 728 1 72% 1 128 1
1 T.011 T.631 92.80 1
- 1 1 1
1 20.28 1 30.77 1 3500.051
Australis 1 625 1 023 1 2% 1
§ T.90 1 8.8 § 96.19 3
1 24.90 1 .62 1 asr.a7 1
¥ Resporse 1 1 1
1 el 61

-1~ 1

COLoMM TCTAL

hote-

¢ Relative Verbal Performance Index

BEST COPY AVAILABLE

(Mean)

Primary Language

n.s

36.7

6.7

45.3

46.9

Data for candidates tested during 1987°-81, from
Graduate “anagement Admission Council (1982, Table 15)

RVPIe

49.4

3.e

26.¢

30.2

nEAN 1 1 1 1
count 1 1 1 1
STD DXV 1 Weresl I Quantia 3 Tetal 1
1 1 tative 1 1
Langusge 1 1 1 a
1 27.99 1 27.061 877,191
Saglsan T w8165 1 10168 1 apres 1
1 [ AL RS 0.9 1 161.26 ¢
S | 1 1 1
1 2191 23.991 821471
Spanish 1 6689 1 “ey 1 et 1
1 9.0 1 1.1 10€.82 :
-] 1 1
1 27.20 1 20.90 1 Aa70.96 1
Franen 1 6106 1 0t . 6106 1
1 N1 .31 108.72 1
ol 1 1 1
1 10.99 1 32,271 a3c.001
Chgnese 1 430 1 L1 6ase 1
§ 7.0 § 9.201 92.3¢ 3
- 1.
1 26,52 1 20.78 1 a6 20 1
German 1 2 1 82t I a8 1
1 9.8 ] 0.701 1c7.08 1
-l 1 1 1
1 17.63 1 29.%2 1 Jec.5% 2
Ingo-1senian 1 21 1 s 1 i2°s 1
1 9531 101 10¢ 911
-1 1 1 1
1 1 2.301 it}
Aradie 1 1 1€ 1 2C1e 1
1 1 9.9 ] 103.00 1
1 1 1 1
b3 1 !i-gl 1 4§ 2 1
Korean 1 1 1508 1 1825 1
1 1 9.00 1 9z.011
el 1 1 1
1 1 3c.98 1 413.311
Jupanese 1 1 9 1 9”1
1 1 9.00 1 94,68 1
- 4 . 4
1 1 2 371 !!g." 1
Greek 1 1 " 1 g2 1
1 1 7.711 9%.371
-}..-. : 1 P 1 ¥ }
1 1 .17
pYPRY L} 1 1 231 1 s!’ 1
1 1 .01 1
P .
28.53 1 7M1
Nedrew 2¢ 1 1
[
1
Scanginavien 1
;
1
Turkish 1
1
-1
1
Other 1
1
-1
. 1
o Response 1
pons 1 . 107.92 1
1 1
COLWw TOTAL 26.6s 6.9 l“.g?
2110989 21485 21483
9.13 .3 106 0
Note: Data for candidates tested during 1967+85, froz

Graduate “anagement Adrission Council (1982, Table 28)

* Relative Verbal Perforvance Index
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Table 1

Means and Standard Deviations for the Foreign ESL and Foreign EPL

Samples on GMAT and Other Study Variables

ESL Students

EPL Students

Variable N Mean S.D N Mean S.D
GMAT=V* 1767 24.1 7.8 157 33.5 8.2
GMAT-Q 1767 35.4 8.7 157 35.5 9.1
GMAT-Total* 1767 495.1 89.2 157 569.2 101.7
VSSCOMP* 1767  __ 49.9 __ 11.0 - —157 55.6 12.4
SEX (M=1;F=0) 1756 1.18 0.38 157 1.22 0.42
YEAR OF BIRTH 1766 $5.8 3.6 157 55.5 4.6
UeS.=UG*@ 1690 0.23 0.42 142 0.35 0.48
RVPL% 1767 36.9 11.5 157 50.4 19.7
TOEFLEVL# 1762 529.6 34.2 157 605.8 34.7
TOEFLTOT* 1205 584.8 43.3 12 h24.2 22.6
YESTOEFL*# 1767 0.68 0.47 157 0.08 0.27

*Differences in EPL and ESL means significant at p < .003.

@U.S. UG = 1, other = 0;

Table 2

#TOEFL score available = 1, not avail. = @

Intercorrelations of Study Variables in Total ESL and EPL Samples

GMAT GMAT GMAT VSS SEX BIRTH U.S- RVPI TOEFL TOEFL YES
v Q TOT COMP YEAR UG LEVEL TOTAL TOEFL
GMAT-V el 295 «832 «657 -+033 «209 -093 .806 . 303 +648 -, 051
GMAT-Q ¢344 === 756 ,909 -.093 .045 =.262 -.323 -.09% -126 .228
GMAT-Tot «900 .853 ~-- ,946 -.077 .167 -.083 .357 .155 «526 .086
VSSCOMP <791 .944 ,977 ~-- -,088 .124 -.168 .083 .05 .382 .158
SEX(M=1,F=2)=,143 =,244 =,218 =,235 -—-= 104 «040 ,025 =.095 ~-,091 -.C46
BIRTHYR «058 .182 .129 .156 .064 === ,112 .179 117 .163 -.010
U.S.=UG@ =¢230 -, 233 -,267 ~-.259 .083 .062 ~=- ,254 =.062 ,103 -.521
RVP1 «784 =094 .437 ,241 ,010 =.066 =,102 === .358 .552 -.192
TOEFLEVL <486 279 ,446 ,395 ~.084 ,048 =.200 .370 == 424 .023
TOEFLTOT <434 444 502,497 =325 .103 -.024 .187 .003 -=- #
YLSTUEFL#  =.173 =.046 =,136 ~,102 -.039 .064 -.065 -.172 -,219 i -—

Note. Coefficients above the diagonal are for
low the diagonal are for foreign EPL students.
TOEFLTOT do not exceed 1205 for the ESL sample

foreign ESL

students; those bhe-
Ns for coefficients involving
and 12 for the EPL sample.

O

@U.S. UG = 1, other = 0; # 1 = TUEFL available,
cerrelation w«th TOEFL not meaningful.
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differ significantly on all variables except GAT quantitative, sex, and year
of birth., ESL students performsd as welli on GMAT quantitative as did EPL
students but had much lower manas on verbal and total, and on the English
proficiency-related variables. Note that the mean of EFL students on RVPI wes
50.4, indicating verbal performence like that of U.S. examinees with similar
quantitative scores, while that of ESL stidents was 36.9, indicating verbal
performance well below ﬂn:h'gaet.s! of U.S. examinees with similarly high
quantitativs scores (13.1 ed points below the expected wmsan of go, or
1,31 standard errors of estimate).

Both sanples were predominantly male in composition; only 18 percent of
the ESL and 22 percent of the EPL sample were women. U.S. undergraduate
origins were reported for about 23 percent of ECL and 35 percent of EPL
students.

For perspective in evaluating the mean GMAT sccres, the means for all
U.S. examinees tested during 1960-81 were 26.8 and 28.3 for the verbal and
quantitative measures, respectively (GMAC 1982). Both of the foreign student
samples were very highly selected on quantitative sbility, relative to the
GMAT examinee tion generally. Moreover, the verbal mean of the foreign
ESL sample (24.1) was considerably higher than the mean (approximately 20.0)
registered by all foreign nationals who took GAT during the period 1977
through 1979 (Wilson 1982c, Powers 1961). Thus, the foreign ESL as well as
the foreign EPL gtudents in the study sample were highly selectsd o both
verbal and quantitative ability, although the foreign ESL sample appears to
have been samewhat more iiighly selacted on quantitative ability than on verbal
ability. Other points of interest include the following:

o Scores on TCEFL were available for 68 percent of the ESL sample; 12
EPL students (8 percent) also had TOEFL scores. From the intercorrel-
ation table it may be seen that for the ESL sample, the presence or
absence of a TOEFL score was more closely associated with undergraduate
origin than with any other variable (pouint biserial coefficient of
-.521 in the ESL sample)—absence of TOEFL was associated with U.S.
origin of the bachelor’s degree.

o The TCEFL Total mean for the 1,205 ESL students who did present scores
was 584.8. For perspective, the TOEFL mean for all GMAT/TOEfL exam-
inees tested during 1977 - 1979 was 553 (Wilson 1982b) while the mean
for all U.S.-graduate-school-bound TOEFL examinees was only 511 (wWilson
1982a), Thus, the foreign ESL students in the sample were relatively
highly selected in temms of English proficiency.

o For foreign ESL examinees, the correlation between GAT verbal and
quantitative scores is lower than that typically found for U.S.
examinees (r = .,295 asg comparea to r = app' ximately .55) and that
reported in fTable 2 for foreign EPL (xaminees (r = .544).

o By inference from the point biserial coefficients reported in Table 2,
among ESL students those with U.S. undergraduate origins tend to have
samewhat higher GAT verbal scores (r = ,093 between U.S.-UG = 1, other
= 0)) but lower quantitative scores (r = -.262 for the same variable).
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0 ESL students with U.S. \ndergraduate origins tended to have higher RVPI
scores and INEFL Total scores than others.

O ESL ‘students without TOEFL scores scored higher on verbal and lower on
quantitative than those with TOEFL scores; absence of TCEFL scores was
associated with lower scores on RVPI.

O In the ESL sample, year of birth (inversely related to age) had low
positive correlations with all variables except YESTOEFL—younger
students more frequently were not required (by inference) to take
TOEFTL..

0 Nejpative coefficients between SEX, AT scores, TCEFLEVL and TOEFLTOT
indicate a tendency for women to have slighty lower average scores on
these &hblu than men. However, women had slightly higher RVPI
means men,

Means on Basic Study Variables, by Coumtry

Scme 140 different countries were represented in the study sample by one
or more students (see Appendix A~l for complete emmeratinon). However, 36
countries that were represented by 10 or more students accounted for slightly
over 90 percent of the total foreign student sample (ESL plus EPL). Means on
the study variables are shown in Table 3 for students from these 36 countries
which are listed in descending order with respect to mean RVPI. The largest
contingents came from Taiwen, India, Japen, Korea, Thailand, Mexico, Hong
Kong, Malaysia, France, Canada, and Nigeria, all of which were represented by
at least 50 students. The 157 students who were reported by schools as native
speakers of English were drawn heavily from the Caradian, British, South
African and Jamaican contingents. Note that the four contingents with highest
GAT quantitative means (Japan, Pecple’s Republic of China, Taiwan, and Korea)
are anony the five lowest contingents with respact to RVPI mean. In general,
there are striking differences amog the contingents in level of verbal
performance relative to level of quantitative performance; and high
quantitative means were obtained by contingents at all levels with respect to
mean RVPI.  Contingents also differ with respect to sex composition,
proportion with U.S. undergraduate origin, mean year of birth, and other study
variables. Contingents higher on RVPI tend to be higher on TOEFLEVL and
TOEFLTOT as well as GAAT verbal.

Preliminary Analyses of Schocl-level Data

As a preliminary step, summary siatistics (means, standard deviations,
and missing data intercorrelations) for the variables described above plus the
criterion variable (FYA) and the undergraduate GPA (UGPA) were computed, by
school,_for foreign ESL examinees only (a) to provide a basis for within-
school standardization, and™ (b) to pemit assessment of the level of sinple
GQMAT/FYA and other correlations, especially TOEFLIOL/FYA and UGPA/FYA, in
foreign-3L samples that were heterogenecus with resprct to all background
variables.
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TABLE 3

FROFILE OF MEANS ON INDEPEMDENT VARIABLES, BY COUNTRY OF CITIZENSHIP

COINIRY N GMAT-V GHAT-Q  GHAT-T vssconp SEX BIRTHYR USUG=1 RVPINDFX TOEFMN TOEFTOT  YESTOEF
(Q+.6V) (M=1/F=2)

CAHADA 57 36.368 37.053 599.947 50.876 1.281 56.6649 0.353 53.370 578.000 640.000 0.035
GREAT BRITAIN 40 34.0800 37.825 *£92.250 58.705 1.150 55.800 0.176 50.454 540.000 583.400 0.135
SOUTH AFRICA 10 32.200 33.600 549.000 52.9290 1.100 55.100 9.0 50.126 616.000 612.750 0.400
PHILIFPINES 38 30.632 31.053 519.211 49.432 1.342 56.421 0.061 49.927 5946.000 642.241 0.763
PAKISTAH 30 28.300 30.333  £99.767 47.313 1.100 56.133 0 667 47.120 524.000 610.375 N.267
JAMAICA 12 26.250 27.083  464.583 42.833 1.500 53.583 0.667 46.795 567.000 0.0 8.0
ITaLy 13 30.0846 35.538 547.692 54.046 1.000 56.652 0.091 46.568 552.000 604.000 1.000
NORWAY 15 28.933 33.200 518.867 50.560 1.133 56.467 0.467 45,697 576.000 613.778 0.~00
ARGENTIA 13 29.769 35.538 547.615 53.400 1.077 55.000 0.083 45.001 552.000 600.833 0.923
FED. RP, GERMANY 22 27.500 32.773  506.818 49.273 1.182 56.682 0.227 43.9%0 883.000 60A.917 0.545
IHNDIA 209 29.435 36.571 543.301 54.202 1.1¢8 56.952 0.09% 43,694 556.000 621.164 0.699
VENEZUELA 22 2T 864 27.136 444,818 41.455 1.182 54.409 0.318 43.277 493.000 578.923 0.591
ISPAEL 12 30.417 39.000 563.543 §7.250 i.167 53.167 0.200 43.111 843.000 595.000 8.333
BRAZIL 21 27.1%0 33.333 496.333 49.648 1.048 55.571 0.200 43.050 515.000 593.750 0.762
SWEDEN 13 26.692 32.6%2 501.231 48.708 1.154% 55.769 9.091 42.850 59,000 622.091 €.046
SINGAFORE 25 29.120 37.920 556.400 £5.392 1.200 55.320 0.261 42,107 567.000 635.923 0.520
SPAIN 10 26.500 33.60C 503.000 49.500 1.000 57.900 0.300 41.827 - 549.000 574.000 0 600
HALAYSIA 65 264.369 30.108 467.092 44.729 1.277 55.985 0.625 41.582 $59.006 599.400 0.462
COLOHRIA 26 23.308 28.731  448.077 42.715 1.115 5%.423 0.3 41.163 511.000 563.506 8.731
FRANCE 64 27.613 36.797 531.453 53.484 1.09% 57.094 G.054 41.122 570.000 663.635 0.813
LEBANON 15 26.200 34.533 501.933 50.253 1.000 57.467 0.417 40.626 501.000 607.833 9.400 .
NIGFRIA 50 19.460 23.000 386.440 34.676 1.060 53.540 0.800 40.250 $53.000 587.35n 0.240 !
HETHERLANDS 26 25.692 34.308 501.923 49.723 1.1158 57.269 0.200 40.072 601.000 601.222 0.692 ?
TURKEY 13 27.231 37.077 528.385 53.415 1.308 57.462 0.462 40.946 510.000 580.000 0.308
GREECE 35 23.714 32.514 474.743 46.743 1.114 58.429 0.248 38.659 514.000 584.333 0.686
HONG KONG 77 25.597 36.481 514.610 51.839 1.247 57.403 0.740 38.155 505.000 579.929 0.364
HEXICO 79 22.709 32.392 463.747 45.473 1.05} 56.401 0.056 37.740 521.000 575.443 0.886
BELGIUM 39 22.872 33.570 474.872 47.313 1.000 58.462 0.051 36.552 585.070 572.13% 0.949
CHILE 21 23.571 34.9C5  404.905 49.048 1.095 56.476 0.053 36.495 524.000 582.167 0.857
IPAN 20 22.100 32.8F 466.050 46.110 1.400 56.900 0.750 36.034 456,000 535.200 0.250
PERVU 19 20.842 33.26% 459.9%47 45.768 1.053 56.158 0.316 33.864 510.000 594.273 0.579
KOPEA 146 23.301 42.027 527.765 56.000 1.041 54.027 9.079 30.2764 513.000 576.26% 9.801
TAIWAN 217 21.587 40.525 503.2»8 53.465 1.452 55.613 0.093 28.977 514.000 556.149 0.834
THAILMD 83 16.819 32.193 419.422 42.204 1.434 56.607 0.157 28.883 472.000 543.157 0.614
P. R. OF CHINA 18 21.167 40.111  498.667 52.811 1.333 54.500 0.056 28.733 L 560.667 0.833
JAPAH 158 21.184 4 ¢ 507.133 53.742 1.064 53.766 0.076 28.005 504.000 581.692 0.842

OTHER COUMTRIES 191 26.178 30.010 464.613 44.517 1.152 55.047 0.361 41.383 493.000 $590.470 0.435

ALL COUNTRIES 1924 26.89%4 35.399 501.133 50.314 1.181 55.816 0.236 38.035 493.000 505.23¢4 0.653

U.S. (1980-81) 156684 28.29 26.79 478.16 43.764 1.372 N.A. N.A. 50.000 - - -—-

NATE: DATA TARLED FOR COWMIGRIE” WITH H=10+ ONLY. DATA FOR BIRTH-YEAR AHD UNDERGRADUATE ORIGIN NOT AVAILABLE FOR U. S., AND JOFFL
ENTRIES ARE HOT APPLICADIE.

*DATA HOT AVBAILARLE FOR REFVPFSENTATIVE SAHPLE OF GRAQUATE-SCHOOL BOUMD TOFFL-TAKERS. FIGIURE FOR TATHAN MAY PROVIDE REASONABLE

ESTINATE OF GENFRAL LEVEL (CF. GMAT SCORES AND TOEFL TOTAL). ENTRIES IN NE YESTOFF COLIPN IMNDICATE THE PROPORTION OF SIUDENTS
FROM A COUNTRY WITH TOEFL SCORES AND PERMIT INFERENCES REGARDING THE NUMDER OF CASCS USED 10 CONPUTE THE JOEFL TOTAL MEANS.
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Findings of the preliminary analyses are sumarized below.*

(a) The median correlatiocn batwesn GRAT  quantitative scores and first
year GPA (r = .30) was the same as that cbserved for the 85 general es of
first-year students studied by the GMC VSS during 1978-79 through 1.

(b} The msdian correlation of GET verba’ scores with FYA (r = .16) wes
lower than that for the 85 gensrdl samples (r = ,25).

(c) he median correlation of ViSCOMP with FYA was .30; the median
coefficient for GAT Total with rsA was r = .27. The lower median for GMAT
Total then for VSSOOMP (Q + .6V) sy be understood sost simply in terms of the
lower median validity for GMAT- thn for QAT quentitative and the fact
that GAT containg more verbal imtw&uuwiu— by a ratio of
approximately 2 to 2. Thus, the :less predictor (verbal) is weighted
ware heavily in GIT Total than in VSS Comp. .

N (d) when samples were groupsd according to sise (N < 20, N = 20-29, and
N = 30+), the madian GIAT-Q/FYA correlations (but not GII-V/FYA or TOEFL/FYA
correlations) varied inversely across | “categories (r= .39 for
smaller, r = .30 for medium, and r = .25 for larger sasples). GRI-V/FYA
. correlations did not very systesatically with sample sise (r = .25, .07, and

B .19 for swaller, medivm, and larger ). larger sesplos were found to be
E’ more hig ly selectsd on GAT quantitative ability than the medium or smaller
% samples (see supplementary figures in Appendix B). -

- (e¢) Twenty-five schools in the study had submitted data for
< general student samples to the GIAC V88, son of means for the earlier
e "all student” (principally U.S. citizen) from these schools with those
< of their foreign ESI Jz-xts in the current study Appendix B.3) indicated

- that the quentitative ssens of the foreign ESL students y were higher,
- and the average verbal scores were scmsvbat lower, then for the student

Y body generally.

(£) The median TOEFL/FYA correlation (r = .22), based on TOEFL-takers
only, was slightly higher than the median GMAT-V/FYA correlation (r = .16)
which was based on all foreign ESL students in the respective school samples.

(g) For 21 schools supplying UGPA, ths median correlation between UGPA
and FYA (r =.12) was lower than the GIC-VSS 85-school median (.24.).

These median coefficients reflect traﬂsintluca?anuvevandity of
the several predictors treated separately in school-level samples of forei

ESL students: correlations for verbal predictors lower than those typically
reported for general es) for GMAT quantative, correlations with FYA that
are more comparable to m of U.8. students; for UGPA, lower for
foreign students, stemming y from their diverse educational origins,

sumarized briefly in this section are reported in Jatail in a
report prepared for distribution to participating schools. The report is
attached as Appendix B, which includes some supplementary findings as well.

AT
b <
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foreign EPL ' examinees, '
deviations of their scores from the means
general population of interest.* PRooled
classifications of students were esployed to
1) GRT/FIA cocrelations will be moderated
ency—that is, the correlations between GRT
higher in of foreign ESL students

levels of than in subgroups characterised by
ofmmmby:

a) EPL vs ESL status

b) Higher vs lower scores on TOEFL Total (TOEML scale)

c) a rv:lowerztandmgmtbmz(odglmlm)
d) mg:rvslmrMMlcom (original scale).

z)nznmmﬁmumm:mmmmww&wh:gﬁqm in
subgroups that are respect to ocountry ox and/or
mmm'm'mm subgroups that are heterogeneous with
respect to these variables.

ﬁh—eremyﬁdiffermsbysdmlinttndegm of representativeness of the
foreign ESL sanples with respect to national origin and associated background
variables, with corresponding effects n the means and standard deviations of
the predictors. The average within-school of students from different
countries on a given z-scaled predictor is not ly to correspond exactly
with their average standing in temws of original scores on the predictor.
This fact limits rences regarding comparative performance of subgroups or:
the predictors, based on the z-scaled variables. For the data of this study
there is a high degree of zorrespondence between the means of students by
country on the origina! ard z-scaled variables. For exanple, for 17 analysis
groups, largely homogeneous with respepect to contry, the rank-order
correlation between average withii—school standing and average standing on
originzl GMAT-Q scores was rho = .86; for the RVEI index, the corresponding
relationship was rho = .97.
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3)mmmmmmmunmmhugh:m
subgroups of students with U.S. undergraduate origins then for other students.

scores and the TOEFLEVL a8 suyplemental predictors of MYA for foreign
ESL students were also completed. ’
Results of the analydes of distributions of school-level
]i?igi selected -:;tq than in smaller lnlhidtly-n‘l:ud tupﬁ
r, mOre : :
» by infecence, to @iffecential degrees of restriction of range oo GAT-Q
as a remult of WW feagible, )
were ups of students in terus of the of )
mc&mmmfmmmm a masure of control
More detailed discussion of gra criteria, analytic procedures 9
enployed, and related matters is provided . ‘&

EPL vs ESL Status as a Moderator Variable

_ For the analyses sumarized in Table 4, students were classified accord- %
ing To EPL/ESL status, and by sise of school-level sample. Larger schools
were defined as those represented in the sample by 36 or more students; medium .
size schools were those represented by 22-35 students and smaller schools were
those represented by less than 22 forelg-ESL students. The medians of the #

classified by size of sample were somewtmt hi
school values shown in 3
sanple-size classification criteria were not identical.
fact that the schcol-level coefficients were based on
considerably in size and the median is not sensitive to differences
size of samples. However, the pooled within-school coefficients are exact
equivalents of the weightsd averages of the school-level lﬁ- involved.
Given tI]:vgpdcauy lower GIM-Q/FYA correlations in larger

*nool- sanples, the weighted averages of the school-level coefficients
would be to be smaller than the medians of the corresponding
distributions of school-level coefficients.

O GMAT/FYA coefficients were higher for EPL than for ESL students; in the
EPL sample, without regard to school size, the V/FA and Q/FYVA
coefiicients and the V,Q/FYA multiple correlation were quite comparable
to medians for the 85 GMAC VSS studies involving primarily U.S.
students.

o For ESL students, the pooled within-school ccefficients for GNAT
verbal, quantitative, and cambined scores, without regard to school-
size category, were lower than the corresponding 85-school medians.
Across the three sanple-size categories the correlation between GMAT-Q
end FYA was lower in the larger, more highly selected samples than in
the smaller, less highly selected samples.

31




Pooled Sample Correlations of Selected Variables with FYA, by
EPL/ESL Status and Size of School-level Samples

Grouping (N) GMAT-V GMAT-Q v,Q U.S.UG* SEX* YEAR OF
variables BIRTH*
r r R r e r
EPL Sample** 157 «255 «326 (0362) -.349 030 .073
Larger sch. 86 «133 418 (.419) =,295 .011 .075
Medium sch. 37 «481 « 406 (.537) =.351 «282  ,086
Smaller sch. 34 1318 1154 (0319) -.458 -0043 .105
ESL sample 1762 «180 «239 (.289) =~.066 -.030 ,050
Larger sch. 945 +204 .183 (.265) -.029 -.084 .096
Medium sch. 552 136 «290 (-314) -. 068 «039 .017
Smaller sch. 265 0182 0332 (0365) --184 -0015 -0043

Mhote: V,Q is the best weighted composite of V and Q; the coefficient reported
is the multiple correlation coefficient. For 85 general first-year MBA
samples studied by GMAC VSS at ETS the median V,Q multiple correlation was
35; medians were .25 and .30, for V and Q, respectively. Larger schools were
defined as those represented in the sample by 36 or more foreign ESL students;
medium schools were those with 22 - 35 students; smaller schools were those
with fever than 22 foreign ESL students in the study.

*Negative coefticients for U.S.UG indicate mean FYA lower for U.S.
undergraduate origins than for others; for SEX, positive coefficients indicate
higher FYA means for women than for men, negative coefficients indicate the
opposite; positive coefficients for BIRTH YEAR indicate a tendency for younger
students to earn higher FYA than older students.

**T-gcaled means were 53.1 (FYA), 61.2 (GMAT-V), 49.1 (GMAT-Q). Means for
ESL students, by definition, were 50.0 and standard deviations 10.
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Such a pattern of inverse covariation of size of coefficients with sample
size is not evidmnt in es of

undergraduates had scmsvhat lower
samples, but the relationship was stronger
forpng: students to- eamn hi

evident both samples, but no consistent direction is indicated the slight

shown here primarily to permit assessmnt of age, sex, and undergraduate
origin (U.S. vs. other) as

There is no a priori resson to. expect a oconsistent pattem of association
(e.g., negative or positive) betwesn these variables and first-year perform-
ance across schools such 22 that which, on both thsoretical and empirical
grounds, is expected to cbtain between GMAT scores and ~“YA of
particular personal or background variables was found to add significantly to
the multiple correlation when stepped into a battery that included GAT scores.

Mnalyses of TOEFL and RVPI as Potsntial Moderator Variables

It is reasonable to believe that the GAT scores correlate more highly
with FYA for EPL than for ESL rtudents becsuse EPL students and U.S. citizens
share similar linguistic, cultural, and educational heritages. The validity
of GMAT scores of both EPL and U.S. test-takers is unaffectad by English-pro-
ficiency related factors whereas the wvalidity of scores for ESL students is
likely to be lowered, invalidly, to scme extent by factors associated with

their diverse backgrounds, especially differences in English proficiency.

The potential value of TOEFL Total score (T-T) and the Relative Verbal
Performance Index (RVPI) as moderators of GRAT/FYA relationships rests on the
assumption that test valiZities for foreign ESL students classified according
to score levels on these measures will tend to vary in much the same way as
those observed for EPL vs ESL status.

For both the T-T and the RVPI analyses, classification according to level
was acconplished by identifying scores which in a normal distribution would
delineate the r, middle, and lover thirds of the distribution. For TOEFL
Total the saﬁz values demarcating the classifications were 603 plus,
567-602, and < 567 for higher, medium, and lower proficiency categories. Very
few students scored below 500 (see plot of TOEFL total vs GvAT verbal scures

in Appendix C).

Examinees with a TOEFL total score of 603 are at approximately the 93rd
percentile in the distribution of scores for U.S. graduate-school-bound
TOEF1~takers. and the cozﬁcrdinq percentile for a score of 567 is approxi-
mately the 82nd; native ish speakers tend to average above 600 on TOEFL
(ETS 19681). Thus the average level of measured English proficiency in this
ESL sample is high, relative to the average for all U.S.-graduate-school-bound
'xt:n ;:{amimes Considerable prior screening for English proficiency has

en place.

“,. 1!;,~‘ -‘BQ* ; hl f
BACAVA YU,
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ICEFL scores were available for 1,205 students, o~d missing for 559. It
seems reascnable to assume that the students without scores were screened for

were delinsated by scores of 42 plus, 32 - 41, and ¢ 32, respectively.
Students in the highsr category have verbal scorss less then -one error of
esteti:t. have S below wmctmcy byb:b'm m pmigent’
category ve scores ’ y one two
errors of estimate, while those in the lower categoty have verbal scores
deviating fram expectancy by roughly two ¢t more errors of te, based on
data for U.S. examinees. i

sample clasgification.

Pooled within-school correlation matri s were computed for all ESL  stud-
ents, and for larger and snall sample-siz. classifications within the several
proficiency groups. FYA was regressed on GAT scores, and TOEFLTOT and

TOEFL~related . Table 5 shows zero-order correlation coeffici-
ents Indicating the onship of GAAT verbal and quantitative scores and
total scores on TOEFL Total (T-T) and TOEFLEVL (T-L) for students in the three
proficiency groups and for all students with T-T; coefficients are also shown
for students without TOEFL. Means of the T-scaled variables are provided.
These means indicate average relative within-school standing on the respective
variables. Positive coefficients for T-L indicate a tendency toward higher
FYA for students from comtries whose nationals have higher average scores on
"OEFL than foc those from countries with ty&gauy higher-scoring nationals.
Students in the higher T-T classification substantially higher within-
school standing on GMAT verbal than on GMAT quantitative, le for those in
the medium T-T and lower T groups, the opposite was true.  Standard
deviations of the T-scaled variables (not shown in the table) were as follows
for students in the higher, medim and lower T-7 groups: verbal (9.2, 9.2,
8.7 for higher, medium, and lower groups); tative (10.1, 8.8, 9.9); T™L
(10.1, 8.9, 7.8); and for 1T, the classi catory variable, (6.4, 8.7, 7.2).
The only variable for which a relatively strong systematic decrease in
variability occurred across proficiency categories was T-L (TOEFLEVL).

In Table 5, the underscoring indicates that for the designated predict-
or(s), the observed correlations with I increased steadily from lower to
higher T classifications—e.q., for the larger rchool group, successively
higher QAT-V/FYA coefficients (.114, .128, and .247) were found for lower,
medium, and higher ™T classifications. A consistent increase in GMAT/FYA
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Table 5

Means and Correlations with FYA of Selected T-scaled Variables, By Level
of TOEFL Score and Sample-size Category

Groun/ {N)
Sample size
No TOEFL
Larger (247)
Smaller (312)
All (559)
Higher T-T (603+)
Larger (275)
Smaller (164)
All (439)

Medium T-T (567-602)

Larger (239)
Smaller (140)
All (379)

Lower T-T (< 567)

Larger (184)
Smaller (201)
All (385)

All T-T levels

Larger ( 915)
Smaller ( 817)
All (1203)

Meang of T-scaled variables

\'s

All means = 50.0
All means = 50.0
All means = 50,0

Q

T-L*

T-T*

Correlation with FYA

\'4 Q T™L TT

171 ,163 .049
110 .341 .017
.140 .267 .030

.247 .298
2307

1254 301

el

.

ot
-
N

.128 .176
L] L
11 37

=k

.114 .108 -.020
.188 L2250 008

.214 .196 .147
.189 .271 .082
.204 .227 .119

.159
.100
.136

.100
.048
.099

.198
.181
.193

.205
.124
172

Note. Coefficients underscored are those that increase steaiily from lower to

higher T-T classifications for the corresponding groups. Thus,
in samples from larger schools GMAT-V/FYA
lower to higher T-T classifications.

* T-L (TOEFL Level~country
T-T (TOEFL Total score).

scale,
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means ascribed to citizens in the sample);
T-T classification is in terms of the TOEFL score

for example,
correlations increased consistently



students in the lower ™7 Mﬁmmw&'&qzmnmy from
countries characterized by lower-scoring contingents of U.8. students.

VSS and like those for the of Gaxinses in
(cE. Table 4). . These results mm:t Wmum?
proficiency as indexeC -hy T08FL tends to y GIE/AYN oalationshdps;

the .
TOEFL/GAAT sample ¢ to
strikingly similar in sets A and B; this was also true for the mssdium T-T
classification. Weights for all predictors were signilicant and adding T-L

However, in the higher T-T subgroup, the weight for GAT-V was signifi-
cant but not that for T-T, whe in the , the
contributing verbal predictor and the weight for ATV was insignificant. The

direct selection on T™T, the classificatory variable. In the sample
students without TOEFL scores, the V,Q/FYA coefficient ws R

not make a significant contribution to prediction. The V,Q/FYA multiple
slightly higher than that obtained in either the meditm or lower
classification.

From the pattermns of verbal and quantitative means for the no T-T
classification (Table 5), and the correlational results, it may be inferred
that the no T-T graup probably is scmewhat below the higher T-T group, but
higher than the other T-T groups, in average English proficiency.

The foregoing findings suggest that in general samples of students who
have been screened an both GAT and TOEFL, these moasures are likely to have
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Table 6
Supplemental Contribution of T-L and T-T to Prediction of FYA

Standard partial regression weight

Group (N)

“GAAT GAT L T

\ Q

Higher T-T (439)
vV,Q (A)# .224 .276
v,Q,T-L .187 .300 .130
v,Q,T-L,T-T .162 .308 119 .057*
T‘TIQIT-L 0338 0143 -130
Medium T-T {379)
V,Q (A) .092*, .206
v,Q,T-L .054* .234 .143
v,Q,T-L,T-T .036# .235 .135 .054*
T-T,Q (B) .214 .100
T“T'Q'T-L -239 0142 0066*
Lower T-T
V,Q (A) (385) .127 .158
V'Q'T.L .128 ‘156 -.005*
V'Q'T’L'T.T 0082* 0142 ’0017* -148
T-T,Q (B) .154 172
T‘T,Q,T‘L 0153 -'005* 0246
All T-T
V,Q (A) (1203) .193 .218
VIQIT-L -150 .237 .111
V,Q,T-L,T-T .109 .242 .088 -090
T-7,Q (B) .238 .185
T‘T'Q'T-L 0255 .107 .142

# In Set A, GMAT-V is treated as the principal verbal measure, and in Set B,

T-T (TOEFL total score) is treated as the principal verbal measure.

*Weight not significant, p » .05

37
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generally comparable criterion-related welidity. However, the relative
validity of GAATV and TOEFL nymmwxyimrulymmlmld English
proficiency. In ESL samples with high levels of acqired proficiency in
English, GAT-V asy tend to be a more W«u efficint” msasure
than TCEFL, whereas for for less d«mm. may be the more
efficient measure. (See Wilson g. ﬁoradi.qumimof this
propositiminﬂuemtutofdnuﬂot mmmum)

BVPI as moderator. Mﬁmwmmw RVPT resulted

in the IdentiHcation of three differing in relative
uﬂwwm mdqmt:lutiw N¥ - acaled mans varied
wammmnddﬂmyﬁmmml. Both T-L and

vaadoddinctlydth B/PI Jevel. Direct sslection on RWI leads to
incidental range restriction or the other variables; for higher, medium, and
lower RVPI classifications without regard to school sise, standard deviations
were as follows: verbal (9.4, 9.5, 8.7; quantitative (9.4, 9.5, 8.7); T-L
(10.4, 9.9, 7.9; TT (9.5, 9.4, 8.2). Iu ewaluating the coefficients, it
should be kept in mind that T scores were missing for 559 of the 1762
staderts included in the RVP sample.

The correlations of GAAT and other predictors with FYA for higher,
medium, and lower RVPI classifications (Table 7) are generally similar in
pattom to those reported (Table S) for ocmparable T classifications:
GAT/FYA and T-I/FYA correlations tended to increase from lower to higher
RVPI, and T-T/FYA correlations were scmewhat higher than GAT-V/FYA correl-
agiﬁsinthe lower RVPI subgroup. However, there are some differences in
r ts:

0 In the T-T analysis, both verbal and quantitative correlations were
relatively high in the higher proficiency group, but were considerably
lower in gof.h the nedium and lower proficiency groups;

o In the RVPI analysis, QRT-Q/FYA correlations, and GIAT-V/FYA correl-
ations to a lesser extent, were rclatively high in both the higher and
medium RVPI classifications.

Table 8 shows selected results of regression analyses designed to assess
the supplesental contribution of T-L and T-T by RVPI level. Using missing data
regression procedures in order to include T-T as a supplemental predictor, in
analyses without regard to school-sample sizs, T-T made a significant supple-
mental contribution in the Figher and Lower RVPI classifications and was found
to have higher weight than GMAT-Verbal in these analyses; neither Vnor T-T
made a significant contribution to the equation tor Medium RVPI students.
The missing data regression-procedures employed involved an assumption that
the pai:ﬁ:nrs of relationships for students without TOEFL and those with TOEFL
are s .

The overall pattemn of differences in moderating results for analyses
based on T-T levels (Table 5) and the analyses based on RVPI levels is high-
lighted by the multiple correlation coefficients for V,Q¥YA in the respective
analyses: in the T-T analyses V,Q/FYA multipes were .374, .233, and .217 for
higher, medium, and lower proficiency groups, respectively;for the RVPI
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Table 7

Means and Correlations with PYA of Selected T-Scaled Variables, By
Score-level on the RVPI and Sample-Size Category

T-scaled means
Group (N) FPA V Q TOEFL
Level

Higher RVPI (42+) _

Larger (332) 51.1 58.6 45.5 54.1
Smaller (257) 50.0 539.1 44.9 53.6
All (589) 50.6 58.8 45.2 53.9
Medium RVPI (32 - 41)

Larger (306) 49.7 49.1 49.7 49.5
Smaller (257) 50.0 49.6 49.7 651.1
All (563) 49.9 49.3 49.7 50.2
Lower RVPI (< 32)

Larger (307) 49.0 41.6 55.2 46.0
Smaller (303) 50.0 42.6 54.6 46.0
All sch (610) 49.5 42.1 54.9 46.0
All levels

Larger ( 945) All means = 50.0
Smaller ( 817) All mean- = 50.0
all (1762) All means = 50.0

TOETL
Totals

Correlation with FyYa
v Q T-L T-T*

.235 .330 .101 .206
2147 323 081 .142
.194 .328 7094 .182

.222 .268 .102 .114

*308 7378 .051-.022

263 .317 080 .064

.135 .104 .078 .220

175 301 .035 .209

-158 .199 055 .214

.204 .183 .119 .205
.151 .304 .053 .124
.180 .239 .088 .172

Note. Coefficents underscored are those that increase steadily from lower
to higher RVPI levels for the corresponding groups. Thus, for example, the
GMAT-V/FYA correlation increases steadily from lower to higher RVPI in samples

from the larger schools.

*Correlations for T-T are based on smaller samples of TOEFL-takers within
each group. By RVPI group, the "All students” percentages with TOEFL Total
were 57.7 percent (Higher), 69.3 percent (Medium), and 77.5 percent (Lower).
Classification was according to the Relative Verbal Performance Index as

originally scaled.
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Table 8

- ";N‘:“Vgn“.
2 . 5 S I TN S LT

Selected Results of Multiple Regression Analyses

[ JPRIN

.

by RVPI Level ‘g
RVPI level/ (N) v,Q Add Add |
Sample gize ™~L T-T# 5
(R) (R) - (R)

Higher RVPI (total) 589 .331 .339 364+

Larger 332 .340 .351 377%

Smaller 257 .323 .329 .364*

Medium RVPI (total) 563 .323 .334» .336(b)

Larger 306 272 .290 .291

Smaller 257 .386 .392 4II*(b)

Lower RVPI (total) 610 .216 .225 «274*

Larger 307 .145 .161 .238*(a)

Smaller 303 .306 311 342

Note: Underscoring indicates that the sum of weights for the two added
predictors is greater than the weight for GMAT-Verbal.

#TOEFL scores are missing for a number of individuals in each analysis
(see note to preceding table).

* Weight of added variable is significant, p < .05
(a) Only the weight for T-T is significant.

(b) Weight for T-T is negative.
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analyses cor ml were .33, .323, and .216. Both the T~T and
the RVPT anal! cate thet the wnglish-proficien. related variables have
some a8 supplemantal oredictors, particularly asong subgroups with

lower T-T or RVPI.

The cbserved differences in results reflect, pe largely, the effects
of the added data for students without TORFL, who cally had highez rela-
tive standing mn  GATV thmn on GRT-Q (sse Tible 5. and would, accordingly,

tznd to be disproportionatsly concentrated in the hijier and medium -RVPI
classifioations. o’ inference, the WP ) on includes a
£ the higher TP (for whom- GNNI=V has “normal"

large proportion :
predictive validity) and the higher and medium BVPT groups . would include a
disproporticnately high concentrstion of the stulentswithoub TORFL scores
(for vhom thovn!idityot GMAT scores though attsnuated scpwhat, is  still
nigher than typical for individuals in the lower T or WVWPI categories).

To the extent that the foregoing is trus, it seems reasonable to infa.
that if all students had TOEP. scores, the overall patterns of moderating
effects for TOEFL and RVPI would tend to be comparable.

TOEFLsVL and Country of Citisenship as Nrderator Variables

Results of the foregoing analyses suggest that the classification of
students by TOEFL s(res Or F/PY leads to substantial incidental sorting by
g;ntry of c:ltiumhip—g mle;‘uth: w of TORFLEVL scores)

reased steadily across higher, U, trbﬂm groups, as
did their correlations with FYA. This is consistent vith the fact that (a)
TOEFLEVL classifies students according to the rariommence on TOEIL (mean
scores) of all U.S.-graduate-school bound students from their respective
contries and (b) there are modest positive correlations between TOEFLEVL and
TOEFLTOT (r = .424), ani1 RVa (.351). (See Exhibit A ar.l Jable 2).

It was expectec. (a) that GMAT/FYA correlations would tend to be higher
for students with higher TOEFLEVEL scores than for students with lower
TOEFLEVL scores—that ie, for students from countries whose U.S.-bound nation-
als typically have higher TOEFL means than for students from countries with
lower-scoring student contingents. It was also (b) that GAT/FA
corrclaticns would tend to be higher in sanples t are horogeneous with
respect to country of origin than in samples that are heterogenscus with
respect to this variable; morenver, to the extent that the hypothesis (a) is
valid, it would be expected (c) that in that are homogenscus with
respect to comntry of origin GAT/FVA corrslations would tend to be higher in
samples from contries with typically higher-scoring contingents than in
countries with typically lower-scoring contingents.

Bvaluation of a). Students were classified according t»
TOEFLEVL (T-L) as either r (scores of S50 or greater) or Lower (<550).
The Higher category included primarily students (N = 643} from European coun-
tries or contries in which English is an o’ficial language and/or an academic
lingua franca at the level of higher education—for example, India, the Philip-
pines, Malaysia, MNigeria, Singapore, the Caribbean, etc.; the lower classifi-
catior. included primarily students (N = 1,119, from Asian countries in which
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there is more limited exposure tomglilh (e.g., Taiwen, Thailand, Kcrea,
Japan), and students from Mexico, Osntral and South America, and the Mideast.
Predictor/fA coofficients for students classified Ly TOEFIEVL and Ly
school-s2mple size are shown in Teble 9.

Consistent with ticn. siudents in the hiw T-L classification (N

= §43), Gea/TA mhiw m -, % .asa,ﬁe@- 3:2

.m)mmmmmu AR, 1107,
pm\d.ﬂ\ﬂhlmmﬁ, iyy of mrnkim
s ;:uzﬁpwmm

non~TCEF~taking subgrops :
subgroups without regard ! ‘ ot shown in
table) were .332&!!.231. " m 1. for V,Q in Table
9; uﬂithclurfmhble 9mcaa:ung gdhm&:v,o composite
did not lead w inh “'the miltiple correlation.
GMAT/FYA rely ps were lower in the hmm eaugo:y which
included the more highly selectsd szmples.

particular classification gchems identifics F ’ based on
h*storimlwmgx- data alome for which the GW/FYA multi correl-
ation is relati iigh—coaparable to the 85-school GMAC VSS median. Only
abmt%prmtoftm total is in this subgroup. GAT/FYA correlations for
the remaining students are rather markedly lower. The withir-school standard
deviations were generally ocomparable for the TOEFLEVL c¢lassifications. The
higher TOEFEVL .subgroup had relatively higher within-school standing on verbal
than on quantitaive, whereas the opposite was true for the lower TOEFLEVL
subgroup.

Evaluation of b) and (c). Anal of GAT/FYA relation-
ships were ' majority of which included citizens
of a given country only. In a few instances, studmts from several countries
that were judged to be si.nilarinuportmttespecuwre includsd in a given
analysis group—for exanmple, one group consisted of students from several
Arabic-speaking, primacily Mideastern countries, another of students from a
mmber of Buropean countries, and still another included data for (largely)
Spanish-speaking students from Central and South American countries (see
Exhibit A for detall regaiding the countries included in analy.is groups that
were heterogerecus with respect to country of citizenship).

Pooled, within-school correlations (‘GMAT/*YA and TOEFL/FYA), based on
T-scaled variables, are shown in Table 10 fur the respective analysis groups.
Analysis groups marked by a double asterisk are those characterized by
typically higher-scoring TOEFL contingents (TOEFLEVL = 550+): others tend to
have contingents scoring below 550 (see &xhibit A). Means and standard
deviations of raw and T-scaled scores (the latter reflecting relative standing
within school) on all study variables for these analysis groups are provided

in Appendix C.

Because of sample-size considerations, the VSSOOMP/FYA coefficient,
rather than the multiple correlation coefficient, is shown to reflect the
joint relationship of V and Q to the criterion—VSSOOMP is a standard
corosite (Q + .6 V), reflecting the ratio of the average of optimal  “i~nts

g




TOEFLEVL/ (N)
Sample

g Higher T-L 643

Larger 322
Smaller 321
Lower T-L 1119
Larger 623
Smaller 496

GMAT
Verbal
r

200

.184
.207

L] 134

.160
.101

-28-

Tebhle 9

by TOEFLEVL
GIAT T-L
Quant

r 4
.368 -~.022
.337 -~.049
.401 -.014
194 .040
.143 .036
.258 .046

124

.180
.042

.126

133
124

Note: TOEFL (T-J) scores are missing for a number of
Higher T-L = 550+; Lower T-L = <550

* Weight for added variable significant, p <.05

v,Q
R
.382

.353
.410

.232

.207
.280

students.

Selected Predictor/Fya Correlations for Students Classified

T-L

.382

.353
.411

.234

.210
.281
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Table 10

Correlation of Designated Predictors or Composite Predictors
with FYA, Based on T-scaled Within-school Data:
By Analysis Group

Analysis (N) GMAT GMAT VSS TOEFL Total
group* Verbal Quant Comp
r r r r r (N)
01 Mideast 61 137 .338 379 045 27
02 Thailand 83 -.018 «125 .099 «203 51
03 Taiwan 216 .018 «149 o141 .164 181
04 Korea 146 156 «251 «282 007 117
05 Japan 158 «171 «262 «307 «228 133
06 Hong Kong 77 <049 -.037 -.013 . 045 28
02=-07 680 .110 «154 .186 .15z 510
08 Mexico 79 0139 «278 268 «203 70
09 S.Amerik‘a 147 0123 0289 0276 0030 103
11 Greece=Turkey 55 + 080 «165 0229 «112 31
12 Pakistan 29 .099 .294 ,315 014 3
13 Halay'i.** 6‘ .052 0291 0288 0277 30 .
14 India** 204 0225 +416 +406 074 144
15 Nigerias® 44 167 434 427 454 11
16 Singapore*# 18 -.083 .433 -389 -.128 10
17 Philippines** 37 057 «351 «359 «327 28
12-172% 396 «19°¢ . 387 «388 130 231
19 France*#* 64 .181 419 «407 -.017 52
20 Other Europe** 164 131 « 286 «268 133 126
19-20%% 228 141 «320 «302 .098 178
22 Other 550+%% 42 431 277 «381 «532 16
23 Other < 550 74 1 411 . 506 «312 36
Total ESL 1762 «1i80 «235 - .284 172 1202
Total EPL 157 0252 «326 - N.A. Not applicable

* Analysis groups are listed in generally ascending order with respec’ to
TOEFL Level. See Exhibit A for TOEFLEVL (TOEFL means) for the countries in
the respective analysis groups. Group 09 includes Central as well as South
American countries; Group 11 includes Cyprus; Groups 22 and 23 are
classifications based entirely on TOEFLEVL (550 or above, or less than 550)
for countries not elsewhere clarsified.

**Countries whose U.S.-graduate—schoolqbound nationals typically score 550
or higher on TOEFL.
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forV axi Q in general sasples of stdents based on studies previow'y
conducted by the GAC VBS for 25 of the schools participsting in the present
study. In severs! amalysis groups, the standard composite of -verbel and
quantitative scores -(Q + .&V) was lmdugyuhtdb FAA thaen GAT~Q
indicative of the disparity between fhe (lower) V/r?nmdﬁn (higher)Q/MA
coefficient. Coefficients for GIKT Sptal,-not showmn the table; were alsc
typically lower then that for QRT-Q 2, - Thers are moce wverbal then
quantitative items in the GIP. “Thus, the GRT total score gives more weight
to the verbal itsss, which wmmmmzmmm, than
to quantitative items, vhich tend to have higher »mlidity. Similarly, vssoOMP
tend to give too much weight to the verbel component. TEFL~Total /FYA
ggﬁﬁmuﬂﬂnm&mmiﬁmm‘mhﬁmmmm
e .
o correlations by anal mmmguﬂmth corre-
those composed of mm:tﬂ:;m}his &1 o e
groups except » Tailwan, Hong
Kong, and ¢ coefficients for the three Asian

Y
the amiysis groups, GRI-V/FYA cocrelations
bmm(: = ,180); and with
GNI-Q/FYA were higher them

TE

- Results for several combined analysis (groups 02 through 06, 08
through 09, 12 17, and 19 through 20) shown in the table, indicate
that AT-Q/MA were higher for students from countries with
ttyy&iﬁlly h%lznr-lcotmg m—rmn,mug; for students from contries with
> 4 r-scoring TOEFL-takers— respective summary groups,
coefficients were .154, .290, .387,. and .320; the
coefficients were .110, .144, .199, and .141. Thus, the pocled within-school
GRT-Q/FYA coefficients were higher for students from European countries
from the several Asian contries in which English is an important academic
language than for students from Mexico, Central and South America, Thailard,

Taiwan, Korea, Japen, and Hong Kong.

for the several combined analysis gzmte conaistent with
findings reported above fo.' higher and lower TOEFLEVL fications .at did
not break cut data contry. According to Hypothesis C, there should be a
relatively clear for the GAT/FYA relationships to be higher w'thin
the respective TORFIEVL. classifications when is than when
data are anal without regard to contry. Such a tendency is not clearly
evident in 10. PFor example, GAT-Q/FYA coefficients for analysis groups
canposed of the ni.gnrmtgm m‘%'?“”gﬁ“&“ﬁg;)
are roughly comparable to that reported earlier (Table 4 4
TOEFLEVL classification of students—no systematic enhancement of the
GRI-V/TYA relationship due to control over country is evident for these
analysis groups. However, except for the combined Asian samples (02 throush
06), coefficients for other analysis groups were higher than those
(V/FIA = 134, Q/FYA = .194) reported in Table 9 for students in the general
TOEFLEVL < 550 classification,

3

|




Related Findincs

The moderator analyses involving classification by country
into account individual differences within couv.itries on English proficiency-
related variables, and the TOEFLTOTAL and RVPI analyses did not take country
of citizenship into account. Scme indication of the degree of incidental
sorting on country that is involved in the classification of students accord-

ing to the English-proficienty relatad test mesasures is provided in Fi

The figure portrays graphically trends in the
vaiues for students in the analysis groups shown in
RVPI

lower ’ sr (left to right) in terms of meen
the fic -spreseat the range of RVPI values included in the middie
thirds of the original RVPI-score distribution of each contingent (not
T-scaled within-school distribution); the horizontal 1lines correspond to
RVPI values that were used to classify students into higher, medium, and
er RVPI subgroups for the analyses reported in Teble 7. At the top of
vertical bar for each analysis group, V,Q/FYA correlations (the VSSCOMP/FYA
coefficients from Table 10) are entered; at the bottom of each vertical bar,
the TOEFLEVL index value (mean TOEFL score of U.S.~-bound TOEFL-takers) is
shown. )

The lower RVPI classification clearly includes a disproportionate mumber
of students from Taiwan, Japan, Thailand, Korea, and the Mideast while the
higher RVPI classification includes disproportionate mmbers of students from
cmmtt’i.es where English is an official or academically important language, or
countries.

It may be seen that students from Hong Kong, who were classified with
contingents from Thailand, Taiwen, Korea, and Japan in terms of TOEFLEVL, have
substantially higher RVPI sccres than the other three contingents—by infer-
ence, perhaps 75 percent of the Hong Kong s.udents are in the medium ard
higher RVPI classifications, whereas 50 percent or more of those from the
other Asian contingents designated were in the Lower RVPI category. Judging
from their higher RVPI scores (which index higher GMT wverbal scores as well),
and the fact that only 36 percent of the Hong Kong students presented TOEFL
scores as compared to over 80 percen: of those in the other three contingents,

[
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the average level of English proficiency of the Hong Kong sample presumably
was higher than that of the other Asian continge.ts.

In any event, the variations in cbeerved GAT/FYA correlations among the
four Asian contingents ‘(analysis 02-06) camnot logically be attributsd
to differences mmam;ﬁ? ciency nor can *‘u:olauvolxlw

findings
students. It may be recalled, for example, that these Asian contingents
mrmdabanﬂn%p:mihmm

This point is reinforced by the data in Table 11, which shows gcoled
within-school GIAT/FYA correlstions for the four' msjor combined analysis
grapsuﬂﬁotulecud,iﬂvim mlylilmoﬂnrm:httfmndmh
represented by larger, ot
schools represented

Note that for analysis grouwps 02, 03, d 06 ( Taiven, and Bong
Keng), mmma%m tend to be mgnrmm .

school-samples than in the large, mh@:ly—ulochdm

It may also be detenimdtra'nbhnﬂat tely high mm-
bersofsb.ﬂmtsfmmlysugmgos, 06-09, and 19-20,.were in the larger
samples while di oh mmbers student’ from the other
analysis groups we alplu. Again GMINI/FYA correlations may

be influenced by uhcticn—ulated as well as English-proficiency related
factors.

Correlation of T-scaled GMWAT and FYA meens. As indicated above, control
for contry of citizenship, per se, resulted In Q/FYA correlations that were
somewhat higher, but V/FYA correlations that were somevhat lower, than the
corresponding corvelations in the total ESL sample. This mupectad finding
suggestedtlntthtn were differences in the among-groups GMAT/FYA correla-
tions for V/FYA and Q/FYA, respectively. More specifically, this result
suggested the ibility of a higher degree of correlation between the mean

T-scaled of the analysis groups on GAT-V and FYA, than between the
GAT-Q and FYA means of the graups.

Figure 2 shows plots of T-scaled means (from ¢-1) for 17 analy-
sis groups (all but the merjor combined groups in 10), on FYA and desig-

nated QAT =<predictors: for GAT-V/FYA (Plot A), OINI-Q/FYA (Plot B), GHAT
VSSCOME/FYA-(Plot’ ), and Total/FYA (Plot D). These plots indicate the degree
of association beteen the average within-school standing of the respective
gtoups on the d.signated predictors and their average standing in terms. of

In evaluating the observed differences in T-scaled FYA means, it is
important to recall that thete means reflect average deviations from school-
level FYA means for selected samples of foreign-ESL students. Although every
school-level sample was heterogenecus with respect to analysis~gqroup

48
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Table 11

GMAT/FYA Correlations for Combined Anal}sis Groups, by Size of

School-Sample

Larger (more selected)

samples

Combined N GMAT- GMAT- VSS
qgalysis grps* v Q coMp
02-06 352 .11 .10 .13
02 20 -,33 .08 -—

03 95 .00 =-.02 -

05 121 .16 0 24 -

06 34 .04 -.20 -
08-09 169 .10 +.26 <24
12-17 141 .13 .31 .30
19=-2¢ 173 .16 «36 +34
All ESL** 945 .20 .18 «25

* 02-06 (Thailand, Taiwan, Korea, Japan, Hong Kong);

328
63
121
64
37
43
57
255

55

817

and South American countries); 12-17 (Pakistan,

Singapore, the Philippines); 19-20 (France,

** Ns are greater than sum of column entries since not all analysis groups

are treated in the table.

49

samples
GMAT-

v Q
11 .22
27 .14
.03 .29
.11 .30
21 .33
«13 .20
«27 .37
«20 .44
.08 .21
.15 .30

GMAT~

Smaller (le=ss selected)

\LH
covp

«25

o 42
42

«20

.33

08-09 (Mexico, Central
Malaysia, Indis, Nigeria,

other European countries).
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membership, all the analysis groups were not in every school
sample, and the proportional representation of varied somswhat across

gmwl
shculd not be ‘mphasized. ~ Attention msy properly be focussed, however,
mmmmﬂnpmau,mﬂmmmnmz.

ofrom P'ots A and B, it-yh mhrtedﬂntﬁumngn within-school
perforrance (meeny T-scaled FA) of the .respective n‘lru groups
terZed to correspond more closely with their
(relative) standing on GAT-Verbal, than with their relative standing
on GAT-Quentitative. ‘

0 In Plots C and D, it may be seen that msen: T-scaled GMAT Total tended
to correspond scmewhat more closely with msan T-scaled FYA than did
mean T-gcaled VSSOOMP; verbal items are more heavily weighted in GMAT
Totai than in VSSOOMP, so this finding umimu'.withﬂn pattem
of findings in Plots A and B.

It appears (&) that individual differsnces in FYA within the ve
analysis groups are more closely associated with GRT quantitative than with
Mwm,m(b)mwmwmm,un te is true
-xsan differences in T-scaled FYA were associatad more y with dif-
ferences in T-scaled verbal means then with differences in T-scaled quentita-
tive means, &Mﬁatﬂ:&n@#ﬂwﬂﬂm:ﬁﬂ:#ﬂ mto:g
ESL rOgensous respect eo.euntzy origin
mpﬁ::mym groups (relatively m to camtry)
thus appears to be explained, statistically, - bya tively strong
Corpective mmalyais grope: In evaliating. Fais rwmilt. 16 is mefil to tecail

ve anal groups. In t, it is
that the TORFLEVL, which was formed by ascribing to students the
TOEPL means U.8.~graduate-school-bound TOEFL~takers from the respective
cont:ies, contaim significant FMA-related variance—it was pocitiwly
correlated with FYA in nationally hsterogenecus samples. TOEFLEVL wes
of as reflecting differences in "richness of English language background" for
students from different countries.

This apparertly anomalous pattern of results is understandable, arsuming
the tenability of th'. following propositions:

a) Diffetmsumgﬂnnlysis groups in average performance on the GRE
doveloped proficiency in m““‘“m  mch o8 (i aaition o) difer-
as as on to er—

ences in level of developed verbal 4 reasoning ability, which the verbal
test meagsures in saples of U.S. studen’ 3, This may tend to be true as
well for individual differences in verbal test perfommance within the

respective analysis groups.

b) The diffarences in English proficiency that affect verbal test
performance also affect academic psrformance.

In developing this rationale, it was reasoned that within the respective
MBA programs, which include students from different countries (analysi_s

5y
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without regard to their national
c activities characteristic
] interaction, perform-
.4ims constraints sw.ht to those

.low English : areat &
- gounterparts with:.cicher : English

+ - andl; -their ve

pe  predictor and - T
pattems of ctive relationships that muwmumoc

TOgenecus
corresyonding coefficients within the ve amlysis (comntry
cmtingmtsotshﬂmﬂ w:lthd-ihrmgl language - ;
ﬁndingl appear . to be explained primerily by the. fact that, on
aver:? the MAs ofm in netionsl contingents characterized by hi
tative ability, but low English proficiency, tended to be more. consist-
entwiththtir level of English proficiency (as indexed their low verbal
scores) than with their high average scores on the GIT quantitative measure.
When data are analyzed by (malysis grouwp) this inconsistent
predictor-criterion covariance is e ted.

Uniscgradmate Ocigin as Moderator of UGBA/FYA Relationships

Undergraduate GPA (UGPA) wes provided for only 564 of 1,762 foreign ESL
students from 22 of the participating schools.  Students with UGPA were
classified according to undergraduate origin (U.S. vs other) ard school-sample
size. About 28 percent had attended a U.S. school. Some 71 percent (402 of
564) of all students with UGPA were in the larger, more highly selected
sanples; 63 percent of those with U.S. undergraduate origin as compared to 74
percent of those with intemational undergraduate origing were in the more
selected samples.

Consistent with logical expectation, UGPA/FYA correlations were much
higher for students with U.S. origing than for those with diverse
inteimational origins.

o In analyses involving data for 157 students with U.S. UGPAs, the

UGPA/FYA coefficient was .262; the V,Q/FYA multiple was .180, and
adding UGPA resulted in a mI‘t'iple correlation of r = .324.

52




-3~

o For 407 non-U.S. UGPAs, the corresponding coefficients were r = .013
(UGPA/TYA), R = .264 (V,Q¥A), and R = 266 (adding UGRA).

Becepd tulation
This was designed to the effect of ‘selectsd test and
background var. on  the pooled tmn-ldmluhﬂm:o bstveen -GMAT

scores and FYA, and to assess the potantial role of selacted TOEFL-related
variabluuwptcdicbonotmbrm&mm

GRAT/FYA correlations - were found to be acderated: wﬂ&wm status

per se—for the small sampls of stidents whose - Wmﬁw was
Bzxgéimsg ;ﬂlS‘l),m mgﬂmmcv& mﬂg.lﬂ oy were
. ' ’ . imﬁhdﬁﬁdm c m m
were .180, .239, and .269 (see Tuble 4). . » ‘
In the foreign-ESL sample (N = 1,762) mbuﬂng GRI/TA

correlations were fond vhen students were ﬁdmdhqho inddvidual
differences on two English-proficiency relastsd mesasurss, namely, scores on
TOEFL and the Relative Wrbal hriom Index umn.

In amal imolv:lml,ZOBﬁnnigzma m'iﬂamm TOEFL,
(Gm-!gmcogm {both G~V ?nmum were- twwlv h:lq'x
e coefficients cbserved studies -invol: saples of
U%M)mﬁnmm-m)mmoﬂ\iﬂr,mm in
mlmr-mrimm(mﬂ. .

In regression analyses based on data for the GIAT/IOEFL sasple, TCOEFL
Total score (T-T) and TOEFLEVL (T-L) were found to hnvndguﬁ weights
when treated as additional predictors inahnttcry included GAT-V and
GIAT-Q /Table 6). In the higher-scoring T-T sub-sample, the weight for GAT-V
surpagssed that for TOEFL Total, but in the lonr-acotmgMabgru, TOEFL
Total rather than GAT-V was the primary verbal ' predictor in the battery.
When TOEFL Total was substituted for GIAT-V as the primary verbal predictor,
multiple correlations with the FYA criterion were quite comparable in the
total GMAT/TCEFL sample, for students with lower T-T scores, the T-T,Q,T-L/FYA

When students were classified according to RVPI level, GMAT/FYA coef-
ficients were relatively high in the two higher RVPI-level classifications
representing 1,152 of 1,762 ESL students ( 7), and relatively low in the
lower RVPI subgrap, ttmds consistent with hypothesis.

In the higher and medium RVPI classifications, GIAT-V/FYA coefficients
were somewhat lower than thoso cbserved for the higher-gcorers on TOEFL or for
the foreign EPL sample. missing-data regression procedures (with the
limiting assumtim of lati of TOEFL~taking and non-TOEFL-taking
students), findings (Table 8) rega the supplemental contribution of TOEFL
and TOEFLEVL were rally similar to those in the basic GRAT/IOEFL sanple
(including only s ts with both scores).
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GMAT/FYA correlations were found to be moderated when students were
classified according to TOEFLEVL, as higher (L = 550+) or lower (T-L <550).
As hypothesized, for students in the higher TOEFLEVL classification (from
contries whose nationals average 550 or highez), V, Q, and V,Q
correlations with FYA were higher (.200, .368, and .382, from Table 9) than
ths corresponding coefficients for students in the lower TOEFLEVL
(-13" -194' .ﬂ .232 m v' Q,,.ﬂ tl' V,Q mit.; mﬂ\‘]&).

Students were classified into 23 analysis groups, the mejority of which
were homcgensous with respect to of citizenghip. The
relationship was moderated this classification scheme for all but Zour
analysis group (Teble 10). .

GAT-Q/FYA cocrelations were higher for students from . countries

and from several contries in mdag;umummm~ ¢ language
(India, the Philippines, , for exasple), than for from

Mexico, Central and South ca, and from Asian contries in which English
isnot): a widely-used academic lanquage (e.g., Taiwen, Taiwen, Korea, and
Japan) .

Contrary to expectation, GAT-V/FYA correlations for students classified
by country tended to be lower than the corrcenonding coefficient in the total
ESL sanmple (Table 10). This unexpected cutcoms-appears to be accounted for,
statistically, by a related finding (Figure 2), nemely, that the T-scaled IYA
means of analysis groups were wmore y associated with their T-scaled
means on GMAT verbal (the less valid predictor) then ‘with their T-scaled means
on AT quantitative (the more valid predictor)..These results are understand-
able if it is assumed that differsnces.aming the analysis groups in average
scores on GMAT verbal tend to reflect group differences -in English proficiency
that affect both verbal test psrformance and performance in MBA programs.

Analyses of mderaunzéffecu by TOEFLEVL and by country of citizenship
did not take into account vidual differences among students with respect
to level of English proficiency as indexed by TOEFL Total scores or the &XVPI.
And, analyses of GMAT/FYA correlations in subgroups defined in tems of the
two test variable did not consider country of citizenship. However, sorting
by courtry of citizenship results in substantial incidental sorting on the
English-proficiency (test) variables, and vice versa (Figure 1). '

GMIAT/FYA coefficients were especially attenuated in samples of students
from several countries (e.g., sanples from Thailand, Taiwan, and Hong Kong)
vhose U.S-bound TOEFL candidates typically score well below 550. Based on
supplementary analyses (Table 11), both selection-related and English-profici-
ency related factors need to be congidered in an explanatory rationale for

these findings.

UGPA is a very important supplemental predictor for U.S. students.
However, for foreign ESL students potentially useful UGPA/FYA correlations
were found only in data for students reported to have graduated from a U.S.
undergradute institution (following Table 11). Although UGPA was reported for
ESL studants by only 22 schools, the results are believed to be generalizable,
due to the strong logical expectation that UGPA/FYA relationships should be
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lower for students with diverse, intamational undergracuate origins tha for
those who conpleted their undergiaduate work in the United States,

Discussion

The use and interpretation )t the GAT ecores pressnted by forsign ESL
students is ccaplicated by the veried mle-aﬂtum of the
st::dmts;i'n.;mm differences -:txg ' y e
characte C CEnglish language - acquisd " usage
—that is, differences in timing of initiaticn, amont; diration,.  intensity,
variety, and overall quality of students’ English- involvement. These
differences, and related tural s, make for important
differences, z cantry, in the functional ability of U.Ssbammd students to
ge&m&:gli language verbal tasks of the type represented by GRE verbal

Judging from the findings of this study, differences in functional
ability tend to affect performance .n the MBA prﬁmnnnu performance
on GRE veroal test items: the relative first-yesar withis-school standing (mesn
T-sraled FYA) of foreign students by contry of citizenship was relatively
closely associated with their relative standing ( men) on GMAT
verbal, not with their relative standing on GRT quantitative, which was
s;f(scemtically more valid as a predictor of FYA within warious classifications
of stwdents. .

Performence cn GMAT quantitative does not to be affected by level
of English proficiency. WVery high average 1 of ability to perform the
tasks represented by GIAT tative items are commonly ited by foreign
Students with limited sh-languace . This measure appears to
maintain its construct validity across 1 c-cultural boundaries.

However, in samples of foreign ESL students, the GMAT verbal section
(like TOEFL) appears to be measuring differences in the acquired functional
ability to perform English language tasks (mglugbgroﬂciemy) as mch as (in
addition to) English-language verbal reasoni \g ability, tw test-construct.
The amount of test-construct-related vs English-proficiency-related variance
jn the GRAT verbal-score distrilutions ¢” students from different countries,
oy inference, is largely a function of the extent to which, by virtue of their
respective heritages ( stic and cultural) and patterns of English lang-
uage acquisition and usage, the respective student groups tend to roach
native levels >f fluency in English. In this study, GIT-V/FYA ocorrelations
like those typically reported for somples of first-year MBA students by the
GAC VsSS were found only for EPL, students (largely from native-English
speakirggo contcies) and for students with exceptionally high scores on TOEFL
(over ).

Although observed differences in quantitative score means for students by
comtry, as well as score differences for individuals without regard to
cantry, appear t¢ be reflecting, primarily, valid differences in levels of
developed quantitative reasoning ability, the relative standing of various
country contingents in terms of first-year MBA performance (mean T-scaled
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FYA), tended to correspa.d with their relative standing on the GAT wverbal
measure ‘which by inference index=s differences in English language background
:&dl?roficim as much as [in addition to] differences in verbal reasa ng
L o
4~Y L)

To the extent that average differences in mﬁo:mmnﬁed ha/4
country are affected by differences :I.n"mgud: goﬂ +" questions are
raised reqarding the inte fﬁ:mcuin the average
first-year of mmm&m countries.. Differences in msen
FYA iy ~@ quite accuratsly dumudcticdwhtm in the menifest
cehavior and academic productivity m in the~ respective national
groups. However, students wmm of nationcl groups with: nhtivcly
low average facility at mnglish w:bll-p:ming my tend  to
hmpatodinﬂdrdﬂlitgto'lhw they - know,” fmdmmml
evaluational procedures,: Mr eunl:orpm with richer Eqlish

language backgrouids - nmgluh-lm\go
facility. Given the forsgoing inte Questions may be raissl
regarding the ‘rammmm%&mm
representing nati groups with characteristicall:

English ptof:lcipmi—m differences should be intupmud with caution, The
"meaning® of fferences among students with common lmgmtia-unmral
heritages (e.g., frow the m ) is not at issus heze, The ambiguities
in aeaning alluded to are those ted with the interpretation of average
differences in FYA for muu:.;m of foreign students, especially between
those characterized by atyoi gh average quantitative scores and low
average verbal scores (wltnlmmtgn Engl!eh proficiency) vs those with
relatively high levels of English profi (who tend to earn better grades,
notwithstanding lower levels of«qnmtitatiw ability). :

Foreign ESL students with very high quantitative ability but low English
proficiency may aocquire more program-related knowledge, skills, and
understandings than they are able to exhibit through their classroom
participation, performance on examinations, and writisn work—as typiczlly
evaluated by the faculty. it would oe useful, on an exploratory basis, to
employ more intensive, and potentially more sensitive, persmmal assessment
Llaikocedures to evaluate students’ grasp of concepts, understandings, and the

el

These findings suggest that admission practices that favor "otherwise
qualified" foreiogn applicants from countries whose ESL-nationals typically
exhibit high levels of dsveloped proficiency in English, over those from o.her
countries, might result in iwproved levels of performance of enrolled foreign
students on the FYA criterion. Membership in a particular group may provide
information havin~ pred ctive utility beyond that provided by measures of
individual performance. For example, TOEFLEVEL, a variable employed in this
sbdy as a supplementary predictor of FYA (based entirely on historical
country-level data—mean TCEFL scores of U.S.-bound nationals, ascribed to
students from each country) added significantly to prediction of FYA when
included in 2 tattery with GATV, GATQ, and individual scores on TOEFL,
(uestions of policy are beyond the scope of this paper. Howaver, there are
important ism.s of equity involved in the use, in selective admission, of
predictive background information based solely on group membership.
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Classification of students by ocountry of citisemhip appsars to
pramse as the basis for a mnderated - system. Based- on the findings of
present study, most of the mode ating effact 2ssociated with cumuuf
citizenship might be reaiized by a classification scheme like that outlined,
illustratively, below: .

Group A: Students from rative English-gpeaking countries (prediction
rules developed for U.S. citizens might be applicoble); .

Group B: Students from non-native English contries whose
U.S.-bound students typically exhibit nlaﬁwlymh of English
proficiency: e.g., students from West-Eurcpsan societies whose linguistic-
cultural heritages are similar to those of U.8. students; students from Asian
and African countries in vhich English is an official language and/or an
academic lingua franca, especially in higher education (e.g., India,
Singapore, Malaysia, Hong Kong, mi!twinu); sontries for which TOEFLEVL
typically is £50 plus.

Group C: Students from contries without a academic English-
speakirg tradition, whose heritages (linguistic, cul , and educational)
are moderately similar to those of U.S. sudents: e.g., students from South
and Central America, eastern Burope, Greece, Turkey, Cyprus; countries with
TOEFLEVL of 525 or higher, that are not elsewhere classified; countries for
which TOEFLEVL typically is less than 550, but greater than 525.

Group D: Students from countries with 2 very limited English-speaking
tradition, whose linguistic-cultural heritzges are not similar to those of
U.S. students: e.g., students from Taiwen, the Peoples’ Republic of China,
Japan, Thailand, Korea, and Asian ccuntrzies not in Group B, above; students
from Arabi contries; countries not elsewhere classified with
TOEFLEVL less than 525; for Group D, TOEFLEVL typically is below 525.

Classification by contry (a) introduces direct control for differences
in celevant cultural, 1 stic, and educational background variables, nested
in countries of citi p, that are controlled only indirectly by classify-
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suﬂmt-mtianlsdqn:iqu the placemsnt of pu*..iu.\ht contriss in any
such classification.

Altermatively, a cluliﬁcet.ioa schems bssed solely on tht test variables
might provide the basis for a moderated system; cation according to
score-level on the RVPI, or TOEFL, mnummmmm sorting
on councry. .
o RVPI appears to be promising as thnhuuﬁ: sbgroping. It is
derived from QAT scores and it is indexed to &tmulpopmtionot
U.S. GAT examinses. For the data wnder - 4
GRAT-Q/TYA

(two-thirds of all m.mn remsining students GMAT/FYA
correlations were relatively low (r = .lﬁ.uﬁr ‘- .30 for VYA and

Q/TYA, respectively). Most ofﬂnlonr students had GIAT verbal
scoresb:lutnre E??wmﬁm'm“mwu&m
would expected U.5. examinses Quanti ve
scores, and they wudmﬂmﬁymmmiu in

Group D. A
o Classification according to score-levels on TOEFL appears to be
as

study did not present TOEFL scores), and a strxyg moderating effect was
evident only for those students with TOEFL scores of

or higher. However, in addition to ugpeful information
reqarding the general lsvel of English verbal skills for ESL
students, TOEFL total score appears to have promise as a

predictor of FYA for foreign ESL students, y those with lower

levels of developed proficiency. Generally speaking, TOEFL/FYA
correlations were comparable to GRAT-V/FYA correlations.

Further Research

The findings of this study that the formal prediction-rules !mui-
tiple regression equations for cting FYA from GMAT s~ores and other rele-
vant test data) for classifications of students such as those suggested above
are likely to differ—i.e., the regression systems for subgroups such as the

foregoing are not likely to be comparable.

Further research is needed (a) to assess the rability of subgroup
regression systems and (b) to investigate the practical utility of a modera-
ted prediction-system for fore.gn ESL applicants. A statistical model based
upon empirical Bayesian concepts, has been applied by Braun and Jones (1981,
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practices in evalusting the academic qualifications of foceign applicents.

It is important to recognize that the schools that participsted in this
study are not necessarily-representative of all schools offie -
The samples of foreign stdents:had scores on GT thatwere well: the

average for the general GT-cendidate pepulation; students with ICEFL scores

characteristics and the test performence of foreign nationals taking the GRE
gw, 1962c), and of previous studies of the

impact of language background on QMAT performence (Powers 1980; Wilson 1982¢),
strongly suggest that English language “verbal ability tests” are not
measuring the same construct in samples of native and non-native English
speakers. Verbal score differences between U.S. examiness and randomly
selected foreign ESL. examines canno”. be asmumed to reflect valid differences
in verbal reascning ability. This is a consideration that should be
weighed carefully in M%‘:l interpreting the results of walidation
verbal test data for U.S. and foreign ESL
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Note:

Distzibution of the Study Sample by Country of

COUNTRY

TATNAN
INDIA

JAPAN
K3REA
THA L AND
NEXICO
HCNG KONG
WALAYSEA
ERANCE
CANADA
NIGEREA
GREAT BRITAIN
BELGIUNM
PHILIPOINES
GREECE
PAKISTAN
CoLCuBtA
NETHEELANDS
SINGAPORE
FED. RP, CF SERMANY
VENEZUELA
BRAZIL
CHILE

maAN

PEPY
PEJPLES RP, CF CHiiA
LERANCN
NC®uwav
SWEDEN
APGEXTINA
1TALY
TURKEY
ISRAEL
JAMAICA
SPALN

SCUTH AFRICA
GHANA
AUSTRALIA
SwiTIERLAND
TRINIDAD AN TCBA3C
CYPRUS

ST LANKA
VIETNAM
DEMMARK
JORDAN
BANGLAOBSH
INDCNESTA
ICELAND
HONOUP AS
EGye?
CAMESCON
fvoRy CoasT

Throughout this study, independent nation-states, dependent terri-
tories and other geopolitical entities are 21l referred to for con-
venience as countries of citizenship.

O.\.\.\.\.\.OOQ***..D

Cirizenship
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COUNTRY

KENYA
FINLAND
COSTA RICA
GUYANA
NICARAGUA
ECUADOR
PANANA
SUDAN
ALGERTA
LIBER1A
GUATEWALA
Bl SALVADCOR
{RELAND
MALANI
MORCCCO
KUbALIT

POL AND
O0MINICAN REPYSBL IC
AUSTRIA
NETHERL ANOS ANTILLES
URUGUAY
ETHIOPIA
TANBlA
CONGO
LESCTHO
ZAIPE
MAURTITANTA
QATAR

SAUD! ARABIA
TUNISIA
SCuaL 1A
YEMEN

1EAD
MADAGASCAP
LIava
TANZANIA
L1vpaswE
SYRia
LUXEMSCURG
PAP AGUAY
MALTA
MAITY

cusa

NEW ZEAL AND
u. s. s. .0
YUGOSLAVEA
ML Ivia
UNKNCuN
UNKNCHN
UNKNCWN
UNKNPWN

NC CCOE

BEST COPY AVAILABLE
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CRRRAFLATICONS nF MEANS TN Ll BASIC VAFTARLES, WITH JAMAICA, P, P,
CANADA AND GREAT RRITAIN FXCOUDED--CPUNTRIES wiTi N ¢ T 1

CORRELAVICNS AMONG MFANS FNR 32 COUNTRIES

THE NUMBER OF OBSERVATIODNS IS

VARIARLE

GMAT -V
GMAT-4
GMAT-T
vSscomp
SEX
BIRTHYR
usSuG=1
RVPIND
TCFFMN
TCEFLTOT
YESIOF

Suts

819,7464
1008,5828
15956, 4uS7
1579, RAkY
3t TN
179¢,3444
8.€6220
L12R6.N13R
17237.0000
18935,6R38
20.1570

COFRFLATION MATRIX

GMAT~-V
GMAYT-Q
GMAT-T
VSSCCMP
St «
RIRTHYR
usuG=1
RVPIND
TCErmN
TOEF 707
YESTGF
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GMAT-V

1.0000
0.19717
Vell266
Veb161
-0.2038
0.07225
'0.?05 7
DeARIL2
Ue5646
v.7241
'0.0192

SUMS OF SQUARES

93
0.1

GMAT-0Q

0.1977
10000
DeT124
D.8948
J.,03158
'0.0367
‘00‘527
-0e3806
-0 4569
~UsONT4
We2R61

32,

21422,0649
371512, 1554
10877.210)
TRT44, 7873

42,6091
00855,9435

4.0162
52749, 4350
22203.0000
1223240008

16,2420

CORRELATIONS AMCNG

GMAT=-T

00,0246
0.7124
1.0000
N.54A8
-Ne 1183
=0.0143
-0, 2957
Ne 3737
De 6139
0.5218
Ve loN6

MEAN

25,6171
34.0182
458.7316
€9%.2715

1.1472
56.1358

0.7694
4% 2129
538.€5¢2
591. 7401

0.£6299

MEANS Fie 32 COUNTRIES

vSscomp SEX
0.6141 -0.2038
0.8948 0.0215
0.9600 -0.1183
1.0000 '0006‘2
=-0,0642 1.0000
=0.020? 0.0222
=0,6562 0.2128
V0715 =0.212¢
Ue2250 -0.2621
N.3304 ~0.2054
0.2172 =J. 2843

CF CHINA,

D ALSC FUT-=GMAT VALIDITY

SIGMAINY

33,6338
3.8751
40,0043
4.8201
N,1245
1.23%¢
90,2700
55682
38.4810
23,9391
0.2197

AIRTHYR USuGs1
0.022%
‘0003‘,
'0.0“3
=0.0203
0.0172
1.0000
0.0632
0.0628
Ve384
-0.0644
V. NG4A

‘0.2“6,
-0.4527
=0.3957
=0,4562
0.2128
0.0432
1.0000
0.05n88
-0e36451
-001325
-0,7410

BEST COPY AVAILABLE

SIGMAIN-1)

3.6919
3.9
40, 7257
4.R8972
0.12¢%
1.,2529
0L2337
SLenTH
39,0967
26,3222
0,22%2

RVPIND

0,08312
-0, 3806
0.3717
0.071%
-0,2124
N, 0628
0.0588
1.9000
065933
0.,7001
-0,1773

TOEFMN
0.5949

-0,0%68

0.4039
0.,2250

-007621

0.0204

=0.3451

0.591)
1.0000
0.7127
0.1970

14:50:29

FOSTAT 2.¢5

TOEFLTOY

0. 7301
~0.,0074
00,5318
0, 2204
=0.,2054
-0.0644
-0,1125
0. 7001
0e7127
1.0000
N.0261

10/31/7m3

VESTOF

-0.0192
0.2861
0.1404
0.2172

-0020‘3
0.0940

~0.7819

=0.1772
0.1670
0.,02¢1
1.0000
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Apperdix B

Preliminary Report to Participating Schools
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THE VALIDITY OF GMAT SCORES POR PREDICTING FIRST YEAR
AVERAGE FOR FOREIGN STUDENTS IN MBA PROGRAMS

Educational Zesting Service
Srinceton, NJ 08541

To: Study Coordinators From: Kenneth M. Wilson

Subject: An Interim Report . Date: March 1, 1984

Due to differences between foreign nationals and U.S. citizens in
linguistic, cultural, and educational backgrounds, information regarding the
predictive validity of traditional academic predictors, such as GMAT scores
and the undergraduate GPA based on samples composed primarily of students whn
are U.S. citizens should not de assuned to be spplicable for foreign nationals
who apply for admission, especislly those for whos English is a2 second
language. To enhance understanding of how GMAT scores. and other information
about foreign students relate to their performance during the first year in
MBA programs, all schools of managesent were invited, in March 1983, co
participate in an essentially exploratory cooperative study by supplying a
standard set of data for foreign natiorals who enrollad for the first time, as
full-time studezcs, in fall 1982 (and fall 1981 {f needed to augment sample
size). i

The data requested were as follows:

0 GMAT Verbal, Quantitative and Total scaled scores

Undergraduate GPA (optional)

Total score on the Test of English as a Foreign language (TOEFL),
i{ available

Sex

Birthyear (inversely related to age)

Undergraduate origin (U.S. vs other)

Native language

Country of citizenship

First year average

e O

00 0000

A total of 59 schools supplied data (for a total of about 1900 foreign
students), most of them for the 1982 entering cohort of foreign students
only.* All 59 schools supplied CMAT scores, the first-year average (FYA),
birthyear, native language, and country of citizenship. Attesting implicitly
to the problem of evaluating tne undergraduate academic performance of foreign

* One additional school supplied data for cohorts entering at times and in
years other than those gspecified for the study. Data for this school are not
included {n this summary report.,
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applicants . only 21 schools supplied data on the undergraduate GPA

or UGPA. Two schools did not provide data on the sex of students and four did
not indicate the undergraauste origins of scudents. Finally, two of the 59
schools did not report scores on TOEFL Total score for any student--among the
57 schools that did report TOEFL scozes, the percentage of students for whonm a
score was reported ranged downward from about 98 percent to approximately 17
percent.,

. About this Report

This interiz repcrt presentis selected results of standard statistical
analyses of data for foreign ESL (English second language) students from each
of the 59 participating schools, namely, (s) 1nfcrng;ion regarding the level
and distribution of scores on GMAT and other variables, and (b) coefficients
of correlation indicating the interrelat.onships among GMAT scores, TOEFL
Total scores, first-year average (FYA), and UGPA (1f provided).*

Twenty-five of the 59 schools psrticipating in this study had participated
prior to June 1983 in the GMAC Validity Study Service (VSS) at ETS by
submitting GMAT scores, first-~year performance (FYA), and other data for all
first-year MBA studencs. Por these 25 schools, findings from their previously
studied general VSS samples provide a basis for comparison with findings for
foreign-ESL students in the present study.

Eophasis in this interim report is on trends in selected findings «cross
a1l schools rather than on the specific findings for your school which are
attached to your copy of this report. The reason for this has to do with
sauple size. As may be seen in Pigure !, the sanples of foreign ESL gtudents
by school are all quite small by usual validity study standards. The median N
for the 59 samples is 26, with a range of Ne between 6 and 77. Only three of
85 general first-year samples studied by the GMAC VSS during the academic
years 1977-78 through 1979-80 included fewsr than 77 students and the mean
sample size was 175 (Hecht & Powerc, 1982). Findings for single small samples
do not provide reliable bases for generalization. However, given comparable
data (GMAT scores and FYA) for a relatively large number of small samples, it
is possible to draw rome useful inferences regarding the relationship of QMAT
scores to first-year performance by examining trends in the level of GMAT/FYA
relationships over all samples.

*The correlation coefficient is a generally familiar index of association or
covariation between variables. The size of a coefficient indicates the degree
or closeness of association between two variables on a scale ranging from .00
(indicating no relationship at all), through  1.00 (indicating either a
perfect positive or a perfect negative relationship. If the relationship is
positive, higher standing on one variable tends to be associated with higher
standing on the other; if negative, higher standing on one variable 1is
associated with lower standing on the other and vice versa.
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Note. Combine number in the first colunn with
subsequent entries to read sample sizes. For
example, the largest siupie included 77 students,
there were three sampies with 20 students, etc.

Figure 1. Distributfon of samples of foreign-ESL students
by size




Accordingly, it is important that you view the attoched findings for your
school primarily as descriptive of relationships imong variables in one
relatively small sample. In evaluating the findings for your school and
trends in correlations between test scores and FYA across schools, i 1s

useful to kesp in mind the following general points about predictive validity
data. ]

1) Evidence from validity studies that have been conducted extensively in
undergraduate and other settings, involving measures of daveloped abilities
(e.g., verbal and quantitative reasoning) and messurss of acadamic performance
(e.g., grade point averages), as well as more genersl evidence of the
positively interrelated organization of humen abilitied leads to the a priort
expectation that validity coefficients for acadenic predictors (such as
standard sduissions tests or UGPA) and academic criteris ( ‘a8 FYA) should
tend to be positive. In essence, it is ressonsble to sssuwé that {ndividuals
with “better qualifications” (ar reflscted in their pa’t scademic record and
their scores ou measures of developed verbsl smd quantitative ‘abilities)
should tend to be somevhat “better students” (as veflecied in faculty
assessuents of their performance). MNagative coefficiencs for academic
predictors and criteria ars, therefore, properly perceived as theoretically
anosalous. When observed, they. indicate the nesd for further exploration and
analysis designed to i{lluminate the particular circusstances iavolved. In
small samples such as those under consideration hers, negative coefficients
are most probably due to simple sampling fluctuation.

2) Generally spesking, the size of validity coefficients for variables
used in selection tends to vary iaversely with the degree of restriction of
range of talent in samples being studied. In sazples in which students are
homogeneously high on an adaissions measure, the relationship betwaen scores
on that measure and measures of performance in the program tends to be lower
than would te obtained if the school admitted students representing the full
range of talent (e.g., a group representative of all colleg? seniors aspiring
to MBA nrograms).

3) The foregoing points are relevant to any evaluation of reportd
validity study results. In evaluating the school data for samples of foreign
students from non-native English speaking societies it is iuportant as well to
ronsider the potential attenuating effect on the relationship between standard
predictors and criteria (e.g., scores and FYA) of differences in the
linguistic, cultural, and educational backgrouns of the students in the
particular samples being anaiyzed. T.ise effects, which will be examined in
the pooled data analysis, cannot be evalua‘'ed directly in the data reported
herein.,

Selected Firdi.gs

Figure 2 shows distributions of the 59 school means on GMAT verbal and
(MAT quantitaiive, respectively, for foreign-ESL students. Verbal means
ranged from 12 to 32 (median cf 24) while quantatitive means ranged from 16 to
43 (median of 35). For perapective, the wzans for all U.S. examinees tested
during 1980-81 on these two measures were 28.3 and 26.8 for verbal and

70




5 GMAT Verbal GMAT Ouantitative

c 4 4 | 0000111333
3* 3%| 5555556666667888899999
3 | 00012 3 | 000001112223334444
2*%| $55555556777788899999 2+| 566699
2 | 00C00011111222222344444 2 | 44
1*| 558888889 1*| 6
o 1l2 - 1
No. means (59) (59)
Median : 24 35

Note. Combine number in first column with subsecuent entries to read
sample means rounded to whole numbers. For example, there were three
verbal means of 30, one of 31, one of 32, etc.

Figure 2. Distribution of sample means on GMAT Verbal and Ouantitative
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quantitative respectively (GMAC, 1982). It is evident that these foreign- s’
student samples have been very highly selected on quantitative ability--only
seven (11.9 percent) of the sacples had sverage scores on GMAT quantitative
that were lower than 29. By way of comtrast, 42 (71.2 percent) had verbal &
means lover than 27 on GMAT verbal, However, the verbal median of 24 is

higher (by almost one-half of a standard dsviation) than the mean of D
approximatly 20 obtained by all foreign nationals, without regard to language

background, who took GMAT during 1977+1979, whose quantitstive mean (27) was

equal to that for al. GMAT examiness tested duvring that period (Wilson, 1982b; :
Povers, 1980). Thus, it may be voncluded that relative:go all foreign -3
nationals the studen s in these sasples wers highly selected on both verbal ;
and quantitative, a.chough more highly selected on quantitstive than on verbal
ability. It is important to note, in passing, that the mean quantitative
performance of foreign naticnals tiking QMAT, is comparables to that of U.S.

: citizens while the verbal mean tends to be consideradbly lower. E

Figure 3 shows distributions of simple correlation coefficients between
designated predictors and FYA for the 59 schools. The predictors are GMAT
scores (verbal, quantitative, and total), and a standard composite of GMAT
verbal and quantitative scores (Q + .6V). Separate distridbutions of
correlations are shown for the 21 schools that reported UGPA. The weighting
of the verbal and quantitative scores in the standard composite (namely, Q +
+6V) raflects the ratio of average weights for these two scores derived in
analyses of data for all entering students from the 25 study schools that
previcusly participated in the 3&33 Validity Study Service (VSS) at ETS.
Several features of these distributions are noteworthy.

o Despite the fact that the samples under consideration are heterogeneous )
vith respect to linguistic, cultural and educational background ﬂ
variables, the observed correlations for the test scores (and the score -
composite) with FYA are preponderantly positive.

o Based on the median values, for "all schools” the GMAT quantitative
tends to be a better predictor of FYA (median = ,30) than is either
GMAT total (median = .27) or GMAT verbal (median = .16). The finding
that the median coefficient for GMAT total is lese than that for GMAT
quantitative alone may be understood most simply in terms of (a) the
lover median validity for GMAT verbal than GMAT quantitative and (b)
the fact that the GMAT contains more verbal items than quantitative by
a ratio of approximately 3 to 2. Thus, the less valid predictor
(verbal) is weighted more heavily than the more valid predictor
(quantitative) in the GMAT total score.

0 For the 21 schools providing UGPA, the median coefficient was .12; the
distribution of coefficients for GMAT scores for these schools was
about the same as for all schools. Thus, UGPA tends to be somewhat
less closely related to FYA than GMAT scores irn these samples of
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Note. In these distributions, the initial digit of a coefficient 1s indicated ia the firet colusa and the
second digit of each coefficient g recorded in the second asd subsequent columms. Thus, for exsmple,

there vas one GMAT-V coefficient of .75, one of .65; ome GMAT-Q cosfficiemt of 78, one of .53 emd
one of .69; etc.

*This 1s a compoaite of CMAT verbal and quentitstive scoren, weighted accordimg tu the ratio of typicsl

weights for these scores as derived in total samples of students from 23 study schools that previously
participated in the GMAC Validity Study Service.

1gure 3.

Pistributions of correlations of designated predictors with FYA
by school
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foreign-ESL students all of which are made up of individuals with
diverse undergraduate educational origins--only sbout 23 percent of all
foreign ESL studeuts were graduates of a U.S. undergraduate school.*

Useful perspective for svaluating the distributions of correlations betwen
QAT scores and FIA for foreign ESL students is provided in Figure &
which provides (a) distributlons of QAT validity coefficients in samples
composed of all students (U.§S. citizens only and/or U.S. citizens and
non-citizens) based on 85 studies completed by the QMAC VSS during the
three-year period 1978-79 through 1980-8]1 and (b) similar distributions for
all-student and foreign-ESL students, respectively, for the 25 study schools
for whom "all student” validity studies were complated by the GMAC VSS during
the five-year period 1978-79 through 1982-83 and (c) dats on sample
characteristcs. Several featurss of these distributions warrant comment.

0 The average sample size for the 85 regular VSS samples was about 175,

and that for regular samples Zrom the 25 study-schools was 181, as
compared to 32 for foreign ESL students omly.

o The all-student samples from the 25 study-schools that previously
participanted in the GMAC VSS tended to be more highly selected on both
GMAT verbal and QMAT quantitative than those from the 85 VSS
participants generally (compare range of school means on verbal and

quantitative for the general VSS participating group and the joint VSS
and study participants). :

The median correlations between FYA and verbal and quantitative scores
in the 85 VSS “all student” samples were .25 and .30, respectively. However,
for the subgroup of 25 schools the cosparable "all student® coefficients were
«18 and .28 (somewhat lower thon typical coefficients for all 85 VSS schools)
and for this same subgroup of schools the coefficients for foreign=ESL samples

only were .20 for verbal and .25 for quantitative (as conpared to .16 and .30
for all 59 foreign-ESL samples).

On balance the findings summarized ia Figure 3 and 7{gure 4 suggest that
for foreign ESL samples that are heterogeneous with respect to national origin
(a) the correlation between GMAT quantitative scores and first-year GPA tends
to be comparable to that observed for all first-year students (predominantly
samples of U.S. citizens), (b) the correlation of GMAT verbal scores and UGPA
with FYA tends to be somewhat lower than that observed for U.S. citizens only,
& result that might be expected given the heterogeneity of the forei: -~ESL
population with respect to linguistic, cultural, and educational bac. -ound
variables that aight be expected to attenuate the relationship with FiA of
verbal test scores and indices of past acadenic performance.

*In several {nstance UGPA was missing for a substantial number of students.

Reasons for this are not known. Accordingly limitations of the UGPA data
should bte recognized.
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Figure 4. Comparative distributions of correlations of GMAT scores for FYA for
"all student" and foreign-ESIL students only.
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It is worth noting hert thaz the principsl difference becween the
disiributions of GMAT validity coefficients for the 25 joint VSS~and-study
participants appears to be the grester range of coefficients for the much
saaller foreign-ESL samples than for the larger “all student” samples. As
indicated earlier, such a difference might be explained in terms of
differences in the degree of ssmpling fluctustion around similar population
correlation values for “sll studeant” and foreign studeat samples. Major
attention should be focussed on trends in the level of coefficients.

Related Findings

In Figure 4, as previously noted, the rangs of observed correlations is
considerably greater for the small foreign-ESL samples than for the large
all-student samples. However only & selected subset of foreign ISL samples is
represented. In order to assess variation in observed correlations of GMAT
scores with FIA for foreign~ESL students in relation to sample size, the
distributions in Pigure 5 wers tabulated.

This figure shows distributions of quautitative and verbal score correla-
tions with FYA for 13 samples with ¥ less than 20, 24 samples with N = 20-29
and 22 saumples with N of 30 or greater. It is noteworthy that for the
Quantitative test, median validity tends to vary inversely vith sample size
categories, being highest for the smallest samples (r = .39 for ¥ < 20) and
lovest for the 22 largest samples (r = .25, the same as for the joint VSS and
study subgroup), with the median for samples in the widdle size-range falling
in betveen (r = ..%). Trends for verbal score validity, on the other hand,
are cot systemstic: the verbal score median for the smslles: size-category
(r = .25) 1s higher than that for the largest size-category (r = .19), bu: che
median for the middle~size category is oaly .07.

In evaluating this outcome, it is important (a) to know that the larger
samples were more highly selected on QMAT quantitative abilizy than the
szaller ones and (b) to recall the general principle that validicy
coefficients for a predictor tend to decrease as the degree of prior seleczion
on that predictor increases.

Ocher Findings

Total scores on the Test of English as a Poreign Language (TOEFL) were
reported for one or more students by 57 schools. The median percentage with
TOEFL Total was about 68; howevar, the parcentage of students with TOEFL
scores varied considerably (from 17 percent to 98 percent). Accordingly. the
nuaber of students with TOEFL and FYA was systemstically less than the rumber
with QMAT scores and FYA.

The median of TOEFL meens for the 57 schools was approximstely 580, and
the mean for all TOEFL-takers without regard to school was 588. Sample means
ranged from 513 to 617, but the great majority of samples (about 85 perc«nt)




had TOEFL means of approximately 550 or higher and almost one~third of the
sanple means were 600+. PFor perspective it is useful to note that the TOEFL
wean for all. GMAT/TOEFL exsminees during 1977-79 (Wilson, 1982) was 353, and
that for all U.S.-graduate-school=bvund TOEFL-takers during 1977-79 (Wilson,
1982a) was only S51l. Thus, the foreign~ZSL TOEFL-tskers in the samples under
consideration in this study are qu‘ts highly selected in terss of mssasured
English proficiency as indexed by TOEFL Total., The median correlation between
TOEFL Total and FYA for 56 sawples was .22. Figure 6 shows two sets of
distributions of the observed cosfficients, one inrvoiving four siza—categories
and the other only two, to provide additional empirical perspective on
variability in sampling fluctuation of coefficients due to sample size.

In evaluating these correlations, it is importaat to keep {n mind tha:
they represent relationships i{n -cloctbdlouist=$%==~ot-for¢1¢n=!SL students
from the respective schools and hence should not be compared directly with the
distributions of coefficients for GMAT verbal or qusntitative which are based
on all ESL students in the respective school samples.

The Findirgs for Your School

Descri tive statistics for the saaple of foreign ESL students fronm your
school are provided below on the following variables:

FYA (first-year average)

GMAT verbal

GMAT quantitative

@MAT total -

VSS Composite (Q + .6V)

TOEFL Total (if available)

UGPA (1f available)

Optional variable (if supplied).

The nuaber of students with observations on each variable is shown, along
with means, standard deviations, and ainimun and saximum values for each
variable. A table of intercorrelations of all the variables is also shown.

The aumber of students, as indicated in the output below, may be less than
the number of students included on your basic data roster. This will be the
case 1f (a) any nstive-English speaking students were included in your
sanple~-for this preliminary analysic, these students were not included, (b)
there were missing observetions on essential variables for any student (e.g.,
MAT scores, FYA) or (c) there were values oi: the roster for any variable that
vere inconsistent (e.g., beyond the range of values specified for a variable).

Please reviev the general interpretive considerations outlined on page 4
of the report. Remember that the findi~qs reported below are based on a very
small sample by usual validity study sta.’'ards. It would alsv be useful to
re-examine the data reported in Figures 3, that show how the relatiorship
between a predictor (GMAT quantitative) and a criterion (FYA) tends to be
lower for more highly selected samples and higher for samples that are less
highly selected on the predictor. It is reasonable to assume that {f {: were

itk E 19 T 098
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Figure 6. Distributions ~Z correlations of TOEFL Total
witl FYA by sample size
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Note. Three schools did not report TOEFL scores for any student. Widely
varying sroportions of students with TOEFL scores are represented in the
respective samples. Ns with TOEFL ecores ranged from three to 62.

$Set 1 distributions showv trends across four seaple-size categories, vhile
“Set 2 shows distributions for the two smaller and the two larger sample-size
cetegceries as well ge the distribution for all schools.

#These two coefficients are each based on N = 3.
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somehow possible to obtain for your school a very large similarly selected
saople of foreign ESL students, tha megnitude of validity coefficients for
GMAT verbal and quantitative, respectively, in that sanple would most likely
be somevhere between the medians reported for other similarly selected saaples
and the values reported below for your school—and given a wury large sample
it is unlikely that the validity coefficicats would be negative.

You may find that the correlation between GMAT verbal and quantitative is
Degative in your sample (this was the case in 22 of the 59 samples studied).
In the general GMAT populstion, the correlation betwvees V and Q £s in the .55
= <57 range; for all fcreign-ESL QAT exaninees a correlation of .30 may be
representative of the relationship (Wilson, 1982b). The correlation betweca
these two predictors tends to be lower in highly selected samples (for 1,767
ESL students in the present study it is only .295 as cospared to .50 for all
foreign ESL CMAT examinees). Given the smsll size of the sample, the odserved
negative coe.ficient may be due to simple sawpling fluctuation. However,
negative relationships between these predictors way reflect; {n part, the
effects of compensatory selection—i.e., requiring very high perforsmance on
one predictor if performance on snother or others is very low and a tendency
to screen out candidstes who are very low on both or all predictors.

Your assistance in this cooperative endeavor is appreciated. Do not

hesitate to call or write if you have questions about this report or the data
for your school. '

Kenneth M. Wiluon

(609) 734-5391

Educational Testing Service
Princeton, NJ 08541
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OASIC STATISIILS FuULLUNED BY MISSING DATA REGRESSIUNS-~ BY ANALYSES LnuLP
SELTILN F U NEMI UF 3/2/80—-UNAT VALLOSDY

BASIC STATISIILS BY ANALYSIS GRCUP UN RAW VAJABLLS

MIVEASTERNIL) o THALLANDI2) o TAIWANL ) .

N maAM  S.0. N nax N MM s.p. "N MAX N mEEN  s.D. LT

CHAT-V o1 22,23 £.91 4.00  de.u0 83  16.84  6.26  3.00 34.00 216 21.51 &3l s.00
HAT-Q oL 31,20 9.0¢  1u.U0  SI.00 03 31.01  5.88 15.00 &7.00 216 40.56  8.76  §m.00
GHAT-T 6L 4S7.11 106.35 200.00 690.00 03 419.42  J0.8% 200.00 $90.00 216 303,06  ¢9.6) 290.00
VSSLONP 61  44.53 12,69 12.40 73,20 03 41.97  8.52 16.80 63.70 216 %341 860 27,20
RVPINUE X o1 31.58  M8.5 1656 J2.09 83 29.18  9.62 .20 60.14 216 20.8¢ 9.3 2.01
TUEFLVEL 6L 473.79 20.9¢ 433,00 3505.00 03 472.00 .0 472.00 &72.0% 216 516.00 0.0 S5i4.00
TUEF 101 27 566.70 $4.3C 413.00 680.10 51 543.16  4J.7%¢ 410.00 $47.00 181 554.15 32.00 480.00
YESTOEFL 6l 044 0.%0 0.0 1.00 03  0.60 C.49 0.0 1.00 216 0.6 0.37 0.0
SEX 81 185  0.35  1.00 2.00 83 1.4 0,50 1.00 2,00 216 1.45  0.50 j.c0
SIRTHYR 6L 56,02  3.9¢ 44.00 61.00 03 56.81 2,50 43.00 51.00 216 5560 2.8 40.00
UsS-uGe1 ST  0.49 0.5 0.0 1.00 03  0.16 0.36 0.0 1.00 215 0.09 0.20 0.0
- KOREA( 4! ) JAPANIS) ) HONG KONGIs) o
N mEAN  S.0. nin nax N NEan  S.0. nin NAX N mEM S.p. nin

GMAT-V 146 23.37  6.52 ~,00 39.00 150 21.30 5,72 2,00 3¢.90 17 Zi.60  5.99 15.00
Gral~Q 146 42,03  5.98 2,.00 34.00 150 40.9)  6.34 24,00 55,00 17 38.48  S.73  22.00
eRAT-T 146 527,79 71.0) 340.00 §90.00 158 307.13  €4.09 310.00 450.00 TT 314.%1  $2.00 790.00
vSSCONP 146 56.05 0.36 J4.40 75.00 s sy n 1.9 30440 70.6C 3T st.ee  7.10  3N.00
RVP I NDEX 1686 30.37 8.7 .86 Sa.le W50 20.26  8.5¢ 3,37 Se.97 T7T 3046 9.30 - 21.53
TUEFLVEL 146 513.20 0.0 513.00 513.00 150 504.03  1.59 504.00 523.00 7?7 5035.00 0.0 90%.00
TUES 101 11T 5760.26  30.55 483.00 664.00 133 501,69 30,95 470.00 660,00 20 579.93 30.02 $10.00
VESTOEFL 146  0.00 0.40 0.0 5.60 150 0.8¢ 0.3 0.0 1.00 1T 036 0.4 0.0
SEX 66  1.06 0,20 1.00 2.00 157 1.06  0.2¢ £.00 2.00 17 0.2%5 0.4 1,00
SINTHYR 186 54,03 3,55 40.00 1.0 150 53.77  2.91 46.00 60.00 17 S7.40  2.95 48.00
US-UGe | ‘40 9.08 0.2 0.0 1.00 149  0.00 0.26 0.0 1.00 T 0.76  0.44 0.0
susYoTaLLY) . MEXICCLO) . Se AMERICANIY) o

N MM s, N naX N MEAN s, "N nAX N meamn 5.0, NN

GHAT-y 80 20,15 6.0 2.00 48.00 Y 2.1 0%
wmat-y 600 49,46  T.7  1%00 /.00 9 31.85 :::; A:::g ::.g: ::; ::'ig %
wmal-1 680 Suu.él  75.15 200.00 720.00 19 463,75 04.80 252.00 s40.00 167 472.99 I"’ 0009
» b .
:::f:::l 680 52,49  9.'t  16.80 29,20 19 «5.47 1000  18.00 ¢5.60 187 4s.07 :c.:: 2:: g:
VeI X oa: 532.l~ 9.5 2.01  70.35 19 M,06  0.40 18.38 $6.97 167 40.37  10.5¢ 3,29
( ™ 45 13415 402,00 524.00 79 521,00 0.0 521.00 $28.00 147 514,93  6.20

1LEr 10T 510 506,12 36415 410.00 684.00 70 5715.48  40.87 470,90 360.00 193 se2.00 ‘18 eeri00
YesTutrL 680 0I5  0.43 0.0 1.0u 9 0.89  0.32 o.0 1.00 17 0u0  ‘oces Y41-00
sex 619  1.2%  0.43  l.u0  2.00 19 1.05  0.22 1.00 . N 9 0w
BldIHYR 5 . . 2.00 167 10 0.31 .00
Siatuve 680 55.19 3,20 40.00 ef.00 19 56,48 3,19  44.00 e2.00 TY AN TN 3.85  42.00
vu 680 .l 0.37 0.0 1.0¢ 12 0.06 y.23 a0 1.00 182 026  o0.46 0.y

> - . -
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[LBASIC STATISTILS WY ANALYSIS GAUUP UM AW VAIABLES

2

SuetotaLtio) o GRLECE GRPULL) o PAKISTANIL2) L4
N NEAN S.0. nin RAK N NEAN $.0. nin RAX ] NEAN SeDe nin
226 23,069 T.49 5.00 48,00 55 24.9) 6o07 9.00 40.00 29 21.12 9. % 5.00
226 RIRSYY T.5% 10,00 5..00 [2) 3).29 T.76 17.00 $55.00 29 29,1 0.76 12,00
226 44v.T6  80.2) 252.00 7100.00 55 48%¢% 78,77 339.00 684.00 29 492,28 114.25 200.00
226 43,0 10.43 10.00 72.00 55 ae.01 .80 31.20 74.80 29 46.43 13,13 24,20
22% 39,45 9.93 11.29  69.42 55 .21 %8 14.38  00.16 29 4s.72 1.9 20,01 -
226 517.05 13.39 4¢i.uu $52.00 55 511.1% 493 499,00 Sie.00 29 3524.00 0.0 524.00
113 $79.87 42.42 441.00 663.00 32 586.66 26,70 307.00 ¢33.80 0 610.37 37.26 $33.00
226 Q.17 0.42 [ Y1) 1.40 53 0.58 0. 49 0.0 1.00 29 0.28 [ X3 0.0
226 L0y 0.20 i1.00 2.00 s l-16 0.37 1.00 2.00 29 1.10 0.3 1.00
226 55.8% 3.66 42.00 ¢2.00 55 $7.9) 2,69 46,00 2,00 29 S¢.00 4.00 30.00
216 0.19 0.39 9.0 1.00 3 Ue3S 0.48 0.0 1.00 26 0.69 0.48 0.0
NALAYS1ALL) o INDIACe) L NIGERIALLSH L4
N NEAN $.0. nin nax L] rEAP $.0. RIN NAX [ ] NEAN S0 nin
M-y 66 26,4} 6.09 16,00 37.00 206 29,44 T.39 0.00 4%5.00 4 18.34 628 3.00
T LMAT-g (1] 30.08 6.83 13.00 47.00 204 Y60 46 .14 18,00 56,00 % 22,09 619 12.00
.. GMAT-T 6% 467.20 14.09 340.00 ¢30.00 206  542.82 89,65 310,00 749.00 4 3.9 17.44 220.00
" ¥SSCOnS 06 68,02 909 2%5.60 64.60 206 54,92 10.56 20.00 90.40 (1] 33.10 9.03 le.00
- RWPINDEX 66  4l.06 8,06 21.66 S6.79 204 4. 76 9.31 13.02 68.62 L1} 39.36 690 22.0%
TOEFLVEL 6e $59.00 V.0 35%59,00 539.00 206 556,00 0.0  355.00 556.00 46 533,00 0.0 553.00
- - JOEF TQT 30 599.40 36.01 $2).00 660.00 164 621,22 33.9¢ 510.00 ¢an.00 11 $84.00 40.9 517.v0
= V&STOEFL 66 0.67 0.5%0 9.0 1.00 206 0.71 Q. 46 2.9 1.00 4 0.25% 0.43 0.0
SEX 64 1.28 0.45 1.00 2.00 204 1.0 0. 30 1.00 2.00 4 1.0% 0.21 1.00
.. BIRTHYYL 64 SE.97 2,99 50,00 60.00 204 56,89 3.81 42.00 62.00 4 5% 2 3.49 45.00
US~uGe) ) 0e0) Q.48 G0 1.80 19 0.09 0.20 0.0 1.00 4 0.86 0.3¢ 0.0
SINGAPORE(L6) o PHILLIPINES(LT) susToTaLtLe) L
-] NEAN $S.0. NIN MAX N NEAN S.D. NN NAX N MEAN Se0e L] L)
GRAZ-v 1 29.4¢ 43 19.00 38.00 37 31.0) 5.66 18.00  40.00 396 27.41 T.98 3.06
GnaT U 1s 37.00 6.3) 25,00 49.00 » .26 T.49  18.00 47,00 396 32.08 8.78 12.00
GrAT~1 & $56.61 3M.13 3UT.00 630-00 37 523.2¢  66.47 400.00 670.00 39¢ 506.70 10i.40 220.00
VSSLUNP 18 Se.n? T.61 35.40 67.00 » 49.86 0,47 34,76  49.80 39  49.33 12,38 16.00
RYP INUF X I8 43.33 1.0 32,13 57.%1 31  50.3% 9.2¢ 24.67 65.15 3% 4i.78 9.5 13.02
TUEFLVLL 18 $%%6.00 0.0 556.00 556.00 37 594.00 0.0 35%:,.00 9$94.00 3% 557.3% 14.51 $524.00
VCEF TUl 10 ¢37.00 16.01 620.00 ¢73.00 28 644,18 15.41 +17.00 ¢70.00 231 elo.7s 35.89 3510.00
VESTUEFL LA 0.%6 0.50 0.0 1.00 3 Q.76 [ IX M 0.0 1.00 3% 0.8 0.49 0.0
SEx 19 1.22 0. 42 1.00 2.00 k1 1.32 MY 1.00 2.00 396 1.15 0.36 . U0
SIRIHYR 18 55.4) 2.46 30.00 59,00 37 S6.35 3.82 45.00 e2.00 3% se.l7 3,07 38.00
US-veu=y 16 0.23% g.43 0.0 1.90 32 0.,0¢ 0. 2¢ 0.0 t.00 nr 0.31 Q.56 0.0
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C SASIC SIATISTILS FOLLOWED AY MISSING OATA REGRESSIUNS-~ BV ANALYSIS GROUP 12323125 5/2%/86 pPAGE
TSECTION F OF MeNO UF 3/2704--GMAT vaLivITY FASTAT 2,69

i‘“l‘ STATISTICS BY ANALYSIS GRUP ON RAN VAIADLES

FRANCE( 1Y) ¢ EURDPEAN GRP(20¢ SUBTOTALI2E) ¢

,? N Nt AN S0 nin RAX [ ] NEAN $«0. L11] RAX L REAN S0 ne
;ﬁﬂl-v s 27.81 T.46 9,00 43.90 164 2646 T.48 7.00 43,00 228 20.84 Tobl 71.00
E&Ml-o [ 1] 36.%0 T.72 21.00 51.00 6s 33.90 1.06 16.00 53,90 220 3.1 o317 16.00
* GiAl~§ 64 531.45 84.40 350.00 740.00 166 504.63 0205 340.09 739.00 228 512.16 8416 340.00
%—“s‘““' os 53.48 10.38 30.80 80.60 164 a9.177 %73 27.40 17,60 220 S0.88 10.07 21.48
IW|“0E. (1] Ql.ll 943 19.29 ‘.o.' i 41.5%2 lo. ‘. l.o" "... u. "0" ’.” ,‘0"
~ JULFLVEL 64 570.00 0.0 370.00 5710.00 164 581.90 14.02 549.60 400,00 228 3570.%6 13.606 349,00 .
= OeFTUT 52 ¢03.83 29.94 323,00 4170.00 126 599.15 39,57 483.00 ¢77.09 170 00.46 37.07 48%.00
CWESTOEFL 64 0.8 0.39 0.0 1.00 1es 0.77 0.42 0.0 1.00 228 .70 0. 41 0.0
2 (1] 1.09 0.29 1.00 2.00 164 1.0? 0. 26 1.00 2.00 228 1.08 0.27 1.00
BIRTUYR 66 S7.00 2.2 49.00 6i.00 163 37.06 2:17 45.080 61.00 21  s1.07 2,61 435,00

LU’-WOI e 0.0% 0.23 0.0 1.00 153 0.16 0.37 9.0 1.00 211 0%.13 0.34 0.0

OTHERS>=5501 22) ¢ OTHERSCS50123) o TOTAL ESLI240 o
N NEAN S.0. NN NAX N NEAN $.0. nin RAX L] NEAN $.0. ne

GNAT-v 42 24.58 %01 6.00 43.00 14  22.48 846 8.00 47.00 172  24.l6 176 2.00
HRAI-Y €2 30.45 9,260 10.00 48.00 14 32.36 10.03 11.00 $0.00 1762 35,33 0.04 18.00
' GMAT -1 42 469.12 111.30 210.00 700.00 76 4635.03 103.33 230.00 730.00 1762 495.23 89.13 20c.00
YSL0nr 42 45,00 1322 13.60 72.00 16 45,97 12.99 16.40 74.20 1762 49.83 11,00 12.00
RYPINODE X 42 sl.32 10.51 19.93 67.08 T4 37.217 1l.6l 10.93 70,07 1762 3.9 11.3 2.01
FOLFLVEL 42 593,00 20.5% 335.00 630.00 164 S14.12 20.36 452.00 %49.00 1762 529.% 34,19 433.00
JOLFILT 16 60475 45.2%5 307.00 670.00 36 569,58 30.43 493,00 &70.00 1203 304.87 43.03 «10.00
ESIOEFL 42 0.38 0. 49 0.0 1.00 14 0.49 0.50 0.0 1.08 1762 0.68 0.47 0.0
Sex .2 1.19 0.39 100 2.00 T4 1.27 0.44 1.00 2.00 1761 i.18 0.30 1.680
SIRTHYR 42 56.0% 3,83 42.00 62.00 T8 54.5) 4.69  40.00 41.00 1761  35S5.84 3,57 30.00
US~UG=1 «0 0.30 0.46 0.0 1.00 n 0.32 0.47 0.0 1.00 1683 0.23 0,62 0.0




. S - . N o T a B - ¥ AR .1

3671 COLA GAYITYRTE

" BASIC SEATISIILS FULLOWED BV NISSING UATA REGHESSIUNS -~ UY ANALYSIES GROUP 14220306 3/25/86 PAGE

3

2" SELTIUN F UF «:M0 OF 3/2/64--LNAY VALIDITY FASIAT 2.69

2 BASIC STATISIICS MY ANALYSIS GROUP ON 1-SCALED VARJIABLES

Té MIVEASTERNIL) o InAlLANLI(2) . TAluAN(3) ®
&
- . N MNE AN SeDe NN NAX N NEAN SeDe NiN NAX N MNEAN E % [ 1]
. FYGPAVER 6l 49,34 10,92 25%.00 73.01 [ 3} W.ll 8. 37 22.86 Ti.72 21e 48,596 9.9% [ LYY}
" GMAT-¥Y ok 49.05 0.7 20. 17 T4.96 [ }] 4%.53 7.48 30.57 64.51 216 aT.77 %10 16.67
.. A T~4 (3] .95 935 2i.40 7.3 03 49%.0) .40 27.7¢ 79. %2 216 56.23 T7.90 20.00
- GHAT -1 6l ol.72 13.30 30.06 72.61 03 46.05 7139 32,50 $¢.3) 2l6 352.00 8.50 28.19
. 3¥S$SC One [Y} 46.97 9.0 25.8) 69.30 [ }) aT.78 T.87 20,40 67.09 216 34.26 8.2% l4.de
“RYPINDEX (1} 50.30 10,50 30.34 02.37 03 46,23 .02 2%5.23 12.37 216 44,70 8.07 16.31
-~ TORFLVEL el 35.23 649 23.89 54,50 03  36.% 4.78 2%5.040 41,88 216  45.08 3.9% 35.11
> IUEFTOV ar 40.12 9.45 29.47 73.60 E1) 46.31 915 26,94 63,00 (11} w39 0.69 26.01
" YeSTOEFL [ 0.44 0.%0 0.0 Le¥0 [ }] 0.0l 0.49 0.0 1.00 216 0.84 0.37 0.0
- SEX al Be15 .35 1.00 2.00 [ 3] 143 2.50 1.00 2400 286 1.45 0.50 1.00
* SIATHYR [} Sh.22 .e? i17.08 64.03 e3 52.35 T1.91 24.73 64,26 216 50.43 0.435 19.12
| US-UG=] 57 0.49 0.50 0.0 1.00 [ 3} O.le 0.3 0.0 1.00 aans 0.09 Q.28 0.0
KUREALS, . JAPANIS) . HOMG KONG(6) L4
. N NE AN $.0~ NiN [} L] NeAN S0 L1 ] NAX » NEAN S8 nin
. PILPAVER 140 Sl.26 Q.92 22.43 11.08 158 4l.3) 10.14 14,24 10.%0 ” 50.03 913 23.82
- GMAT~-Y 16 40.29 0.20 20,54 [yl 150 42.70 T.32 19.29 6l.60 Te 31.% 8.33 38,22
GRAT-Q 140 56.94 T.02 35.39 76.39 1598 54.29 .60 27.68 70.91 17 50.77 Te94 34.90
- GHAT~ 146 52.99 8.27 31.29 16.0) 154 471.04 Te06 25.74 0S5.34 17 52,00 T 87 35,99
vescemr 146 $5.20 T.93 33.34 7%.6C 1%8 50.00 Tolt 27.49 46.0) m”r S1.46 793 35,00
. RYPENLEX 146 44,62 Te9 22.41 ol.v4 158 41.10 T 74 20,47 67.%% 17 72218 8.6% 33.46
TUEFLVEL (1) 45.04 3.51 36. 19 29.73 150 41.99 3,04 30.36 535.81 17 43.00 3.33 33.90
- JOEF 30F nr 46.69 6.09 31.93 12.31 133 “Se 15 lo b4 25.08 66.41 28 %0.23 6. 79 31.00
" VESTOEFL (X1 .00 .40 0.0 1.00 150 0.84 Q.36 0.0 1.00 17 G35 0.47 0.0
" SEX 146 1.04 0.20 1.00 2.00 157 1.06 0,24 1.00 2.00 1" 1.2% 0.43 1.00
SIRTHYR 146 45.09 %7 (1Y) 3. 17 1% 44.50 92.02 .67 60,31 124 54.50 P.r 30.72
US-Ub=1 140 0.08 0.27 0.0 1.00 145 9.0 0.26 0.0 flew™ 17 0.74 0. . 0.9
susiclaLem) * NEXICUIRN) . Se ANERICANIY) o
N ML AN $:.0. NIN NAx N Nt AN Sebe [LIL] NAX N NEAN $.0. [ ]L]
FYGLP AVER o8l 49.37 V.84 14.24 112 79 &8.20 15.04 %41 69.04 147 50.02 9.29 10.33
GHAT -V ouy 46,92 8.70 [Py ¥} #9.94 79 44012 .17 25000 65.46 167 49.2% 10.10 23.41
(7Y ) o S54.51 [ B¥ A 20,90 0i.55 4] 42.90 0.51 260,04 63.7% 147 64,90 8.75 26431
GCrat-1 LY S0.44 0.6 25. 714 18.71 9 4le.9? 9.71 23. 78 68.77 187 46.48 972 22,62
vSs5LuUNe [T 1] 520306 8.217 1400 19.41 19 ol.065 9,52 23.04 ol.l0 17 4%.53 9.3 22.061
AVP INUL X LY. 1Y) 4.0 L PY. 1) 16.31 3.ué 9 48.32 T.%0 30.47 67.00 147 $2.05 917 26,016
futFiviL oHY 43,39 4.92 2%.84 60,07 19 46.90 2.28 ol.26 50.07 187 45.61 5.10 33.04
kb 0! 510 4¢ o35 T.93 25401 12.712 [{] 44,00 10. 01 20.98 T3.066 10) 48.28 10.21 2335
TeStuekL [T U 0.71> .4} (1 XY l.v0 9 0.89 0.32 0> 1.00 167 0.70 0.46 0.0
$Lx ol% 1.25 0.4) 1.00 2.00 19 1.0% 0.2 1.00 2.00 147 .18 0.31 1.00
- SIRTHYK [LT11 44.27 9.%9 be 7 o0.97 e 50.98 %1e 23.23 whe0 147 40.67 10.40 10,37
ATV 1Y) O 0.37 V.0 .00 12 0.00 0.23 0.0 1.00 142 0.26 Ce44 0.0
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§C STATISTICS FULLUWEU BY ISSING UATA REGRI33IUNS-- BY ANALYSES LROUP
TION ¢ OF M0 UF 3/2/84~-GRAT VaLIVITY

SIC STATISTILS BY ANALYIES GROUP UN T-SCALLU VARJIABLES

elasALilO) @ GREECE GAPILL) o PAKISIANEL2) o
N MEA:  $.0. (T nAX N NEAN S0 nn nAK N NEAN  S.0. nin nax,
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TQEFT01 52 51.99 8.33  39.48  00.49 126 $3.02 92.90 16,48 4.4 i1s  %2.72 *.5 1648

YESTOEFL 64 0.01 0.39 0.0 .00 166 0.77 0.42 0.0 1 .00 228 0.78 S.41 0.0
SEX 64 1.09 ¢.29 1.00 200 166 1.07 0.26 1.00 2.00 220 1.08 0.27 1.00
OIRTHYR 64 52.45 1.32 24.13 @3.017 163 32.06 8. 04 0.41 635.80 221 %2.17 8444 8041

US-uG»1 56 0.03 0.23 0.0 1.00 153 0.16 .37 0.0 1.00 211 0.13 0.34 0.0

OTHERS>=5501 2200 0% ™5¢<530823) o . TOIAL ESLE24) o

N NEAN S.0. LI ] NAX L] NEAN $.0. NN MAX N NEAN S.0. nin

FYGPAVER 42 S50.22 %.71 30.34 69.39 16 41.36 10.5% 23.71% Tl.68 1762 49,90 9.99 2.41
GAAT-V 42 51.85 11.23  30.47 11.08 T4 50.01 0113 26,00 7%.62 1762 %0.00 10.00 16.467
GMAT~-4 ©2  46.40 9.06 24,52 6l1.43 76 40.59 1L.9¢ 24.57 13,02 1762 3%0.00 10.00 20.00
GMAT -1 42 &9.11 12.65 26.28 11.45 14 4906 12,34 17,33 14.88 1762 50,00 10.00 18.33
vSSConP 42 &1.07 96  25.40 .32 1 &v.02 12.41 10.79 73.19 182 30.00 10.00 14.16
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